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Chapter 1 Preface 


Chapter 1 Preface 


This chapter describes the scope of application, manual structure, and related writing 


conventions of this manual to help users quickly find the information they need. 


1.1 About this manual 


This manual is the user guide for the 10G MAC+PCS IP product launched by Unisoc. The 
content of this manual mainly includes the IP usage guide and related appendices. Through 


this manual, users can quickly understand the related features and usage of 10G MAC+PCS 


IP. 
1.2 Manual writing standards 
Table 1-1 Writing specifications 
WORD USAGE PRINCIPLES 

Notice If the user neglects to pay attention to the content, there 
may be certain adverse consequences due to misoperation 
or the operation may not be successful. 

Description Instructions and tips provided to users. 

Recommended | Recommended settings and usage instructions for users. 
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Chapter 2 IP usage guide 


This chapter talks about 10G MAC+PCS IP Related usage guides, including IP Introduction, IP 
Block diagram, IP Generation process, Example Design , IP interface description, IP register 


description, typical applications, instructions and precautions, and IP debugging methods. For 


more detailed information about the design process, please refer to the following PDS help 


document. 
e Pango Design Suite Quick Start Tutorial [1] 
e Pango Design Suite User Guide[2] 
e IP Compiler User Guide[3] 
e Simulation User Guide[4] 
2.1 Introduction to IP 


10G MAC+PCS IP Is Unisoc Tongchuang's implementation suitable for 10GBASE-R Physical 
Layer Ethernet IP , mainly implements MAC Client Data MAC Packet Encapsulation, decapsulation 


functions and 10GBASE-R physical layer. Users can complete the configuration and generation of 


IP modules through the IPC (IP Compiler ) tool in the company's PDS suite . 


2.1.1Main features 


10G MAC+PCS IP is IP designed in accordance with IEEE Std 802.3-2018 and IEEE Std 
802.1Qbb standards. The main features are as follows. 


Comply with the standard description of 10G Ethernet system in IEEE Std 802.3-2018; 
Support AXI4-Stream 64bit data input and output interface; 
Support APB user configuration interface; 

Support MDIO user configuration PHY interface; 

Support 10GBASE-R Physical Layer; 

Support Deficit Idle Count; 

Support performance statistics function; 

Support 802.3 and 802.1Qbb Flow Control; 

Support VLAN and Jumbo Frames; 

Support Custom Preamble Mode; 

Supports TX and RX maximum frame length configuration function. 


2.1.2Applicable devices and packages 


https: //innek.ru 


Table 2-1 10G MAC+PCS IP Applicable devices and packages 


APPLICABLE DEVICES SUPPORT PACKAGING TYPE 
PG2T390H ALL 
PG2T390HX ALL 
PG2K400 ALL 
PG2T70H ALL 
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Figure 2-1 10G MAC+PCS IP System Block Diagram 


10G MAC+PCS IP consists of two parts: MAC&PCS and HSSTHP IP. The system block diagram 
is shown in Figure 2-1. 


2.2.1 MAC & PCS 


MAC&PCS includes MAC Core and PCS. 


1. MAC Core 


e |n the sending direction, the data transmitted by the MAC client through AXI4-Stream 
is encapsulated into a Packet that conforms to the protocol, and then transmitted to 
the PCS through XGMII; 

e |n the receiving direction, the Packet received by the PCS is transmitted to the MAC 
through the XGMII interface, which is decapsulated into data by the MAC, and then 
transmitted to the MAC Client through AXI4-Stream. 

2. PCS 


e Receive the data transmitted by XGMII TX in the sending direction, perform 64B/66B 
encoding, scrambling, and convert it into the 64bit data width required by HSSTHP IP; 

e In the receiving direction, the 64-bit parallel data is subjected to 66-bit Block Lock, 
descrambling, 64B/66B decoding, and transmission to the MAC Core through XGMII 
RX. 
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2.2.2 HSSTHP IP 


HSSTHP IP is instantiated from 10G MAC+PCS IP according to requirements, and HSSTHP IP is 
PCS Bypass. 
e HSSTHP WRAPPER contains 4 Channels, each Channel contains its corresponding 
PMA. 10G MAC+PCS IP uses Channel 0 as a high-speed serial data transmission 
channel, providing 64bit parallel data for MAC&PCS, and providing 64bit MAC&PCS to 
HSSTHP IP. Parallel data serialization. 
* HSSTHP RST is the reset sequence to complete power-on/reset control. This module 
will provide a logic reset for the MAC&PCS. 


2.3 IP Generation process 


2.3.1 Module instantiation 


The IPC tool allows you to complete the customized configuration of the 10G MAC+PCS IP 
and generate the required IP modules routinely. 

For details on how to use the IPC tool, see IP Compiler User Guide [3]. 

The main operation steps for 10G MAC+PCS IP module instantiation are described as follows. 

1. Select IP 


Open IPC, click File->Update in the main window to open the Update IP dialog box, and add 
the corresponding version of the IP model. 

After selecting the device type, the Catalog interface can display the loaded IP models. Select 
the corresponding version of 10G MAC+PCS in the System/Ethernet directory. The IP selection 
path is shown in Figure 2-2. Then set the Pathname and Instance Name on the right page. The 
project instantiation interface is shown in Figure 2-3. 


Notice: 


e  PG2T390H : Software recommendation is 2022.2 and above versions. 
e  PG2T390HX : Software must use 2023.1 and above versions. 

e PG2K400 : Please consult FAE for software version requirements . 

e  PG2T70H : Please consult FAE for software version requirements . 
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&- (2g Module 
E System 


Bi Ethernet 


Figure 2-2 10G MAC+PCS IP Select path 


Pathname D:\TEST\ipcore\test\test.idft | Browse. E | Proj Path 


Instance Name test 


Customize 


Figure 2-3 Project instantiation interface 
2. Configure IP parameter 


Click <Customize> to enter the 10G MAC+PCS IP parameter configuration interface. 
Parameter Configuration The left side of the interface is the interface block diagram, as shown in 
Figure 2-4; the right side of the parameter configuration interface is the parameter configuration 
window, as shown in Figure 2-5. The right side of the parameter configuration interface is the 
parameter configuration window, as shown in Figure 2-5. 


https://innek.ru 10G MAC+PCS IP 


11/ 66 


innek.ru 


o usrclk 
o pelk tx 
o pelk rx 
å free clk 
i pelk 
å ext rstn 
å tx lane rstn 
å rx lane rstn 
å reg rstn 
i p cfg enable 
i p cfg write 
i p efg addr [20:0] 
å p efg w&ata [31:10] 
op efg rdata[31:0] 
opefg ready 
i p efg sel 
å tx axi4s tdata[63:0] 
i tx axi4s tkeoep[?7:0] 
i tx axi4s tvalid 
å tx axi4s tuser[1:0] 
å tx axi4s tlast 
o tx axida tready 
o EX axi4s tdita[63:0] 
o rx axi4s tkeep[?:0] 
o rx axida tvalid 
Oo EX axi4s tuser[1:0] 
o EX axi4s tlast 
å rx max packet sim [14:0] 
å rx max packet size en 
å rx jumbo en 
å rx fos in band en 
å rx vlan en 
å rx stacked vlan en 
i rx preserve preamble en 
o mac status 12:01 
o link fault nsa] 
o underrun frame flig 
o no 4 frame fig 
i rs fault inhibit 
i dic en 
o encode err 
o tx buffer err 
o rx buffer err 
o å insert 
oi delete 
o decode err 
@ block lock 
o hi ber 
o pes status 
å hpll wtehdg cle 
i loop dhg ü 12:0] 
i p pea nearend plog 0 
i p pea nearend slo 0 
å p pea farend ploop 0 
i prx polarity invert 0 
i p efg rst 
o p calib done 
å p 1ürxn 
å p lürxp 
o p lütxn 
op lütxp 
i p refckp 0 
å p refckn 0 
o p hpll lock 
o p rx sigdet sta 0 
o p lx cdr align 0 
i test mode en 


Chapter 2 IP usage guide 


me nearend loop 


pes farend loop 


mac tx en 


mc rx en 


ctrl fl chk dis 


rx lt err chk dis 


pause quanta refresh walue[15:0] 


tx pause en 


rx pause en 


pause req 


pause val[15:0] 


tx max packet size [14:0] 


tx max packet size en 


ipg adjust en 


ipg delay 17:01 


tx jumbo en 


tx fes in band en 


tx vian on 


tx stacked vlan en 


tx preserve preamble en 


Figure 2-4 10G MAC+PCS IP Interface diagram 
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PCS/PMA Standard 


10GBASE-R 


Management Options 
MDIO Enable 


Statistics Gathering 


Flow Control Options 


IEEE802.1Qbb Priority-based Flow Control 


Reset Sequence Config 


Free Clock frequence (MHz): 50.0000 [10-100] 


Figure 2-5 10G MAC+PCS IP Configuration parameter interface 


Table 2-2 10G MAC+PCS IP Configuration parameter description 


OPTIONS PARAMETERS / PARAMETER DESCRIPTION DEFAULT 
AREA CONFIGURATION OPTIONS VALUE 
PCS/PMA 
10GBASE- R 10GBASE-R PHY standard - 
Standard 


MDIO Configure management interface 
MDIO Enable enable selection Disable 
Check: enable 


Management as m : 
nois Statistics Performance statistics collection 
Statistics Gathering enable selection Disable 
Check: enable 
Flow Control IEEE802.1Qbb PFC Flow control enable selection Disable 
Options Priority-based Flow Control Check: enable 
Reset 
Sequence Free Clock frequency( MHz) i free clk clock frequency configuration 50MHz 
Config 
Note: " - " indicates that this parameter is not configurable. 


3. Generate IP 


After the parameter configuration is completed, click the «Generate» button in the upper 
left corner to generate the 10G MAC+PCS IP code corresponding to the user-specific settings. The 
information report interface for generating IP is shown in Figure 2-6. 


Done: 0 error(s), 0 warning(s) 


Figure 2-6 10G MAC+PCS IP Generate report interface 


After the IP is successfully generated, the files shown in the table below will be output under 
the Project path specified in Figure 2-3. 
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Table 2-3 10G MAC+PCS IP Generated output file 


OUTPUT FILE 1 


DESCRIPTION 


Sinstname.v 


Generated IP top level.v document. 


Sinstname.idf 


Generated IP configuration file. 


frtl/* 


Generated IP RTL code file. 


/rtl/common/*.v 


Generated IP plain text RTL file, this folder stores some common 
modules. 


/rtl/ ipsxe 10gmac hssthp/ 


This folder stores HSSTHP IP module. 


/rtl/synplify/*.vp 


Generated IP non-plaintext RTL file, which is used for synthesis. 


/example design/* 


The Test Bench, top-level files used by the Example Design of the 
generated IP, and some module files used in the design. 


/pnr/ core only/* 


The corresponding project files and pin constraint files of the 
generated IP core. 


/pnr/ example design/* 


The corresponding project files and pin constraint files of the 
generated IP Example Design. 


/sim/* Generated IP simulation directory. 

/sim_lib/* Generated IP non-plaintext RTL file, which can be used in ModelSim 
or VCS simulation. 

/rev_1 The default output path of comprehensive reports. (This folder will 
only be generated after specifying the synthesis tool) 

readme.txt readme file, describing the structure of the generated directory 
after IP generation. 

Notice: 


The .pds files and .fdc files generated by the IP are for reference only. Please change the pin 
constraints according to the actual pin connections when using them. The * vpAll.vp file in the 
* vp file contains the contents of other *.vp files in the same folder. Selecting this file is 
equivalent to selecting all other *.vp files; users can choose to use it according to their own usage 
habits , but both cannot be selected at the same time, otherwise an error will be reported. 
* simvpAll.vp Same thing. 


! $instname is the instantiated name entered by the user; "*" is a wildcard character, replacing files of the same type. 
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2.3.2 Constraint configuration 


For specific configuration methods of constraint files, you can refer to the relevant help 
documents under the PDS installation path: 

User_Constraint_Editor_User_Guide[5], 

Physical Constraint Editor User Guide[6], 

Route Constraint Editor User Guide[7]. 


2.3.3 Run simulation 


The simulation of 10G MAC+PCS IP is based on the Test Bench of Example Design. For more 
information about Example Design, see "0 Example Design". 

For more detailed information about PDS simulation functions and third-party simulation 
tools, you can consult the relevant help documents under the PDS installation path: 
Pango Design Suite User Guide[2], Simulation User Guide[4]. 


2.3.4 Synthesis and place and route 


For specific usage of PDS synthesis tools and placement and routing tools, please refer to the 
help documentation under the PDS installation path. 


Notice : 


The Example Design project file .pds and pin constraint file .fdc generated together with the 
IP are stored in the /pnr/example design directory. The physical constraints need to be modified 
according to the actual device used and the routing of the PCB board. For details, please refer to 
"2.8 Description and Precautions". 


2.3.5 Resource utilization 


Table 2-4 10G MAC+PCS IP Resource Utilization Typical Values Based on Applicable Devices 


DEVICE CONFIGURATION RESOURCE UTILIZATION TYPICAL VALUE 
MODE 
LUT FF USCM HSSTHP 
Default allocation 6520 6759 5 1 
MDIO Enable 6557 6862 6 1 
MDIO Enable 7208 7477 6 1 
Statistics Gathering 
PG2T390H/ — 
PG2T390HX MDIO Enable Statistics 
Gathering 
IEEE802.1Qbb 7915 7788 6 1 
Priority-based Flow 
Control 
innek.ru 10G MAC+PCS IP 
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Default allocation 


6532 


6759 


MDIO Enable 


6559 


6862 


MDIO Enable 
Statistics Gathering 


7217 


7477 


PG2K400 


MDIO Enable Statistics 
Gathering 
IEEE802.1Qbb 
Priority-based Flow 
Control 


7914 


7788 


Default allocation 


6516 


6759 


MDIO Enable 


6574 


6862 


MDIO Enable 
Statistics Gathering 


7219 


7477 


PG2T70H 


MDIO Enable Statistics 
Gathering 
IEEE802.1Qbb 
Priority-based Flow 
Control 


7923 


7788 
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This section mainly introduces the Example Design solution? based on 10G MAC-PCS IP. This 
solution sends data through the 10G MAC+PCS IP of the two test boards, and verifies whether the 
data on the receiving side is correct through HSSTHP link indication and CRC check results. 


2.4.1 Design block diagram 


UART for PC oo" 


Example design 


ve K pkt_gen ai 


k DUT 


AXI4-Stream TX 


e- 
10G 
uart ctrl reg sla > E 
A P tg] x MAC+PCS 
IP 
debug core ae pkt_chk 


AXI4-Stream RX 


Serial TX 


Serial RX 


M 
UART for another 
Example 


Figure 2-7 Example Design System Block Diagram 


2.4.2 Interface Description 


Table 2-5 Example Design Interface signal list 


BIT PIN 
PORT I/O DESCRIBE CONSTRAI 
WIDTH 
NTS 
CLOCK AND RESET 
i free clk l 1 External reference clock ( 50MHz ) T26 
Used as pclk and HSSTHP reset clock for APB 
Global reset signal 
i ext rstn l 1 1 : working normally T27 
O : reset 
MDIO CLOCK AND DATA ( MDIO ONLY EXISTS WHEN ENABLED ) 
mdc 10gmac l 1 MDIO clock input ( 2MHz ) K30 
mdc uart O 1 MDIO generated by serial port module clock M30 
mdio 10gmac IO 1 MDIO data port L30 
mdio uart IO 1 MDIO of serial port module data port N30 
? This Example Design solution is only used for PG2T390H. 
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UART 
o_txd_a O 1 UART send data AF28 
i_rxd_a l 1 UART Receive data AE28 
i_txd_b l 1 B Board UART send data R30 
o_rxd_b O 1 B Board UART Receive data U30 
i uart ctrl sel l 1 Current test board selection enable AK29 
1: The current test board is board b 
0: The current test board is board a 
HSSTHP (HSSTHP DEDICATED PIN) 
i p refckp O l 1 Reference clock differential input positive terminal G8 
(156.25MHz) 
i p refckn O l 1 Reference clock differential input negative G7 
terminal (156.25MHz) 
i p lOrxp l 1 Channel 0 Differential input positive terminal K6 
i p lOrxn l 1 Channel 0 Differential input negative terminal K5 
o p lOtxp O 1 Channel 0 Differential output positive terminal K2 
o p lOtxn O 1 Channel 0 Differential output negative terminal K1 
Debug indicator signal 
Link indicator signal 
o_link_fault O 1 0: The link is normal Y25 
1: Link abnormality 
Used to indicate PCS status 
O pcs. status 1 1: block lock is true and hi ber is false. 0: Others. Y26 
o block lock 1 Indicates whether BLOCK SYNC in PCS is locked AA26 
1: Lock 
Indicates whether the BER&SYNC HEADER 
o hi ber 1 MONITOR in the PCS has detected an error SYNC W27 
HEADER that exceeds the scope of the protocol. 
1: exceed 
HSSTHP's HPLL lock indication signal 
o hssthp hpll lock o 1 (asynchronous signal) W28 
1: Lock 
0: Unlocked 
Used to indicate whether the HSSTHP serial 
o_p_rx_sigdet_sta_0 O 1 receiver has received a signal (asynchronous Y28 
signal) 
1: The signal is normal 
O: signal lost 
Used to indicate whether the cdr of HSSTHP is 
o p Ix edr align 0 | o 1 locked (asynchronous signal) AA28 
1: Lock 
0: Unlocked 
Optical module TX disable control signal 
o sfpO tx disable O 1 1: Disable O: Enable D18 
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2.4.3 Module description 


1. uart_ctrl 


The serial port module used during debugging is used to receive UART data. The baud rate is 
fixed at 115200 and output in the data format required by the APB protocol or MDIO protocol. 
The address of read and write operations is 24bit, and the data is 32bit. 

(1) Read and write operation instructions 

e Read operation format: "address" + "0x72"; 
e Write operation format: "data" + "address" + "0x77". 

For related read and write operation examples, please refer to "2.8.5 uart ctrl module read 
and write operation examples". 

(2) Address description 

When accessing registers through the uart ctrl module, see Table 2-6 for the address 


description. 
Table 2-6 uart ctrl Module address description 
ADDRESS DESCRIPTION 
BITS 
23 For debugging use only, set toO . 
22 Set to 0 when accessing the register through the APB interface; 
Set to 1 when accessing the register via the MDIO interface. 
21 Valid when accessing registers through the APB interface. 
Set to 0 when accessing the reg slave module; 
Set to 1 when accessing IP. 
20:0 See " 2.6.4 Register access ". 
Notice : 


The i hssthp device addr of the 10G MAC+PCS IP in this Example Design project has been 
fixed to 0x5. 
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The custom register module used for debugging is used to view the link status and generate 
some control signals, and is accessed through the APB interface. See Table 2-7 for register 


address description. 


Table 2-7 reg slave Register description 


REGISTER ADDRESS R/W DESCRIPTION DEFAULT 
VALUE 
pkg gen module packet sending control enable 
0x100014 Ww 0x0: Stop sending packets (default) 0x0 
0x40000: Start sending packets 
Description: 


When using the serial port module in the Example Design of this article to access the register 


of reg_slave to control packet sending: 


e Start sending packets: write 0x0004000010001477 to the serial port; 


e Stop sending packets: write 0x0000000010001477 to the serial port. 


3. debug core 


PDS comes with its own IP module for debugging. Waveform capture can be achieved 
through the Fabric Debugger tool, which is used to collect the status signal of HSSTHP to facilitate 
viewing the status of HSSTHP. For relevant specific usage, please refer to the help document 
under the PDS installation path. 


4. GTP IOBUF module 


Convert mdi and mdo into bidirectional IO port MDIO, which only exists in MDIO enable 


mode. 


5. pkg gen 


The pkg gen module serves as the MAC Client of the sending end and generates the data 
that needs to be sent based on external control signals. 


6. pkt chk 


The pkt chk module serves as the MAC Client of the receiving end and collects statistics on 
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the received data. 
7. 10G MAC+PCS IP 
10G MAC+PCS IP Top level, including MAC&PCS and HSSTHP . 


2.4.4 Test Methods 


In the Example design, the user configures the 10G MAC+PCS IP as needed, and monitors 
whether the link status is error-free through DebugCore and status indication signals. See Table 2- 
8 for the Debug Core signal list. 


Table 2-8 Debug Core Signal list 


DEBUG CORE SIGNAL ENGINEERING SIGNAL MEANING 
NAME 
CORE:0 MYFALO 


TriggerPortO[O] s p rx sigdet sta 0 | 1:serdes signal detected 

TriggerPortO[1] s p Ix cdr align O 1:CDR OK 

TriggerPortO[2] s p hpll lock 1 : PLL locking 

TriggerPortO[3] S pcs status 1: PCS Normal status 

TriggerPortO[4] s hi ber 1: high appears ber 

TriggerPortO[5] s block lock 1:Synchronization OK 

TriggerPortO[6] tx buffer err 1: TX buffer Occurrence of full 

TriggerPortO[7] rx buffer err 1 : RX buffer Occurrence of full 
TriggerPort0[255:8] Missed engineering is O 

signal 


CORE:1 MYFAL1 


TriggerPortO[O] tx eop 1 : Send end-of-packet indication 
TriggerPortO[1] tx sop 1 : Send header instructions 
TriggerPortO[2] tx insert e 1 : The current frame does not require 
transmission instructions 
TriggerPortO[3] tx tvalid 1 : Send data valid indication 
Send data control signal 
TriggerPortO[11:4] tx tkeep 1: The byte is valid 
tx tkeep[O] corresponds to tx tdata [7:0] 
(and so on) 
TriggerPort0[75:12] tx tdata send data 
TriggerPort0[107:76] tx pkt cnt Send packet statistics 
TriggerPort0[139:108] rx pkt cnt Receive packet statistics 
TriggerPortO[171:140] rx bad pkt cnt Receive error packet statistics 
TriggerPort0[172] bad pkt flg 1: Error packet indication 
TriggerPortO[173] rx eop 1 : Receive end-of-packet indication 
TriggerPortO[174] rx sop 1 : Receive header indication 
TriggerPort0[175] rx tvalid 1 : Receive data valid indication 
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TriggerPort0[183:176] rx_tkeep Receive data control signal 
1: The byte is valid 
rx_tkeep[0] corresponds to tx_tdata[7:0] 


(and so on) 
TriggerPort0[247:184] rx_tdata Receive data 
TriggerPort0[255:248] Missed engineering | is 0 


signal 


Taking the inter-board docking test between two POSIT2AKFO1 A1 (PG2T390H-6FFBG900) as 
an example, capture the data of the transmitter and receiver through DebugCore (grab the 
corresponding signal to form a waveform according to the assignment of Example Design), as 
shown in Figure 2-8 and Figure 2- 9 shown. 


DEV:0 MyDevice0 CORE:0 MyFLAO s 


© Mm 


x 0 
EN © H 0 


Figure 2-8 Debug CoreO Waveform capture 


DEV:0 MyDevice0 CORE:1 MyFLAI a 


B. à E : © mm 


Figure 2-9 Debug Core1 Waveform capture 
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2.4.5 Instance configuration 


Example selects the mode of MDIO enable, Statistics enable and PFC enable, i_free_clk is 
50MHz, and the configuration is shown in Figure 2-10. 


PCS/PMA Standard 


10GBASE-R 


Management Options 
M| MDIO Enable 


M Statistics Gathering 
Flow Control Options 
| IEEE802.10bb Priority-based Flow Control 


Reset Sequence Config 


Free Clock frequence (MHz): 50.0000 v [10~100] 


Figure 2-10 Example Configuration diagram 


2.4.6 Example simulation 


Under Windows systems, after the IP is generated, double-click the *.bat file? in the 
«project path»/sim/modelsim path to run the simulation. 


? See Table 2-3 for the output file after IP generation. 
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2.5 IP Interface description 


This section introduces 10G MAC+PCS IP related interface description and timing description. 


2.5.1 IP Interface Description 


1. IP interface list 


Table 2-9 10G MAC+PCS IP Interface signal list 


PORT I/O BIT DESCRIPTION 
WIDTH 


CLOCK AND RESET 


o usrclk O 1 User clock ( 156.25MHz ) 

as tx and RX direction data transfer clock 

HSSTHP TX Clock ( 161.1328125MHz ) 

HSSTHP RX Clock ( 161.1328125MHz ) 

HSSTHP IP Reset sequence reference clock ( 100MHz^100MHz ) 
APB clock ( 30MHz~100MHz ) 

MDIO Interface clock signal ( up to 2.5MHz ) 


o pclk tx O 


o pclk tx O 


i free clk l 


i_pclk l 


i_mdc l 


Rie |a|a| eje 


i ext rstn l global reset signal 

1 : reset release 

0: reset 

HSSTHP TX Lane soft reset (i free clk clock domain) 


i tx lane rstn l 1 1: reset release 


0: reset 


HSSTHP RX Lane soft reset (i_free_clk clock domain) 
i rx lane rstn l 1 1: reset release 


0: reset 


10G MAC+PCS soft core register reset 
i reg rstn l 1 1: reset release 
0: reset 


Dynamic configuration interface signals for HSSTHP 

1: Reset 

i p cfg rst l 1 0: reset release 

Note: After reset, all registers of HSSTHP return to the initial 
values set by Parameter. 


i wtchdg clr l 1 Clear signal of watchdog counter (i_free_clk clock domain) 
1: Clear 
AXI4-STREAM TX 


i_tx_axi4s_tdata l 64 Input data (passed to MAC) 


input data control signal 

1: The byte is valid 

i tx axids tkeep l 8 bit[0] corresponds to i_tx_axi4s_tdata[7:0] (and so on) 

Note: i tx axids tkeep only needs to be judged at the end of 
the packet, and the valid bytes at the end of the packet must 
start from the low byte, and the remaining packet sending times 
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are 8'hff. 


i tx axi4s tvalid l 1 Input data valid instructions 
1: Data is valid 


Bit[0]: Frame transmission interrupt indication 

1: Interrupt the transmission of the current frame (MAC 
i_tx_axi4s_tuser l 2 requires Insert /E/) 

Bit[1]: Input packet header indication 

1: The current position is the data packet header 

Note: bit[0] and bit[1] cannot be high at the same time. 


i tx axi4s tlast l 1 Input end-of-packet indication 
1: The current position is the end of the data packet 


Input data reception instructions 
o_tx_axi4s_tready (0) 1 1: The current MAC can receive input data 

0: The current MAC cannot receive input data 
AXI4-STREAM RX 


o_rx_axi4s_tdata (0) 64 Output data (transmitted to user) 

Output data control signal 
o_rx_axi4s_tkeep (0) 8 1: The byte is valid 

bit[0] corresponds to o_rx_axi4s_tdata[7:0] (and so on) 
o rx axi4s tvalid O 1 Output data valid indication 

1: Data is valid 


bit[0] output data error indication signal (transmitted to user) 
1:An error packet was received 

O rx axids tuser O 2 0: An error-free packet was received 

bit[1] outputs the data packet header indication signal 
(transmitted to the user) 

1: The current position is the data packet header 

O : The current position is not the data packet header 


Oo rx axi4s tlast O 1 Output end of packet indication 
1: The current position is the end of the data packet 
FLOW CONTROL FUNCTION 


i pon en* l 1 PON enable signal 
1: enable 


i poff en* I 1 POFF enable signal 
1 : enable 
PAUSE FLOW CONTROL SIGNALS(IEEE802.3) 


i pause reg * l 1 Pause request to link partner (local party sends PAUSE) 


1: PASUE frame sending request 


^ This configuration port needs to take effect when i_pin_cfg_en is 1. 
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i pause val^ l 16 Pause time (corresponding to pause_time), when i_pause_req is 
1, the configured time parameters are obtained from the port. 
i pause quanta refre l 16 PAUSE frame refresh quanta 
sh value ^ When the quanta count reaches the set value, resend a PAUSE 
frame. 
i tx pause en^ l 1 TX PAUSE flow control mode enable signal 
1: Enable (i_pause_req takes effect) 
i rx pause en^ l 1 RX PAUSE Flow control mode enable signal 
1 : enable 
PFC FLOW CONTROL SIGNALS(IEEE802.1QBB) 
o_rx_pfc_p0_req O 1 Priority O pause sending request (the local end pauses sending) 
i rx pfc pO ack l 1 priority O Already know the suspension notification signal 
Internal quanta counter starts counting 
o_rx_pfc_p1_req (0) 1 priority 1 Pause sending request (this end suspends sending ) 
i_rx_pfc_p1_ack l 1 priority 1 The known pause signals the internal quanta counter 
to start counting. 
o_rx_pfc_p2_req (0) 1 priority 2 Pause sending request (this end suspends sending ) 
i_rx_pfc_p2_ack l 1 priority 2 The notification signal of the pause is known and the 
internal quanta counter starts counting. 
o_rx_pfc_p3_req (0) 1 priority 3 Pause sending request (this end suspends sending ) 
i_rx_pfc_p3_ack l 1 priority 3 The notification signal of the pause is known and the 
internal quanta counter starts counting. 
o_rx_pfc_p4_req (0) 1 priority 4 Pause sending request (this end suspends sending ) 
i_rx_pfc_p4_ack l 1 priority 4 The notification signal of the pause is known and the 
internal quanta counter starts counting. 
o_rx_pfc_p5_req O 1 priority 5 Pause sending request (this end suspends sending ) 
i rx pfc p5 ack l 1 priority 5 Already aware of the suspension notification signal 
Internal quanta counter starts counting 
o_rx_pfc_p6_req (0) 1 Priority 6 pause sending request (the local end pauses sending) 
i_rx_pfc_p6_ack l 1 priority 6 Already aware of the suspension notification signal 
Internal quanta counter starts counting 
o_rx_pfc_p7_req O 1 Priority 7 pause sending request (the local end pauses sending) 
i rx pfc p7 ack l 1 priority 7 Already aware of the suspension notification signal 
Internal quanta counter starts counting 
i tx pfc pO req* l 1 Pause request for priority O of link partner (local end sends PFC) 
i tx pfc p1 req" l 1 Pause request for priority 1 of link partner (local end sends PFC) 
¡tx pfc_p2_reg* l 1 Pause request for priority 2 of link partner (local end sends PFC) 
i_tx_pfc_p3_ req’ l 1 Pause request for priority 3 of link partner (local end sends PFC) 
i tx pfc p4 reg? l 1 Pause request for priority 4 of link partner (local end sends PFC) 
i tx pfc p5 req' l 1 Pause request for priority 5 of link partner (local end sends PFC) 
i tx pfc p6 req" l 1 Pause request for priority 6 of link partner (local end sends PFC) 
i tx pfc p7 reg! l 1 Pause request for priority 7 of link partner (local end sends PFC) 
i pfc quanta^ l 128 time_vector of PFC frames 


bit[15:0] corresponds to time[0] (and so on) 
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i_pfc_quanta_refresh PFC frame refresh quanta 
. value? l 128 When the quanta count reaches the set value, resend a frame 
PFC bit[15:0] corresponding to TX Priority O (and so on) 


i tx priority enable^ l 8 priority_enable_vector of PFC frames 


bit[0] corresponds to enable of time[0] (and so on) 


RX side PFC upload enable 

i rx priority enable^ l 8 bit[0] corresponds to o rx pfc pO req 

When the level is high, o rx pfc px req will be uploaded 
according to the received PFC. 


i tx pfc en^ I 1 TX PFC enable signal 
i rx pfc en* l 1 RX PFC enable signal 
APB INTERFACE (WORKING IN I_PCLK CLOCK DOMAIN) 
i_p_cfg_enable l 1 Access enablement of APB interface 
1: enable 


Read and write selection signal of APB interface 
i p cfg write l 1 1: Write operation 


0: read operation 


i p cfg addr l 21 APB interface read and write address 
i_p_cfg_wdata l 32 APB interface writes data 
o_p_cfg_rdata (0) 32 APB interface reads data 
o_p_cfg_ready O 1 Read and write ready output of APB interface 
1: Data is valid 


Chip select signal of APB interface (after selection, APB data 
i p cfg sel l 1 transmission can be performed) 
1: selected 


0: Not selected 
MDIO INTERFACE ( WORKS IN I MDC CLOCK DOMAIN ) 


i mdi l 1 MDIO Input data 
i_phy_addr l 5 PHY address configuration bus 
l 5 Device addr for HSSTHP 
i_hssthp_device_addr NOTE: Due to device addr 1 and 3 occupied by PCS reg, HSSTHP 
Please configure the device addr to other values. 
o mdo O 1 MDIO Output Data 
o mdo en O 1 MDIO Output data enable signal 
CONFIGURE INTERFACE 


User configuration port 

i pin cfg en l 1 1 : The configured port is valid 

O : The configuration port is invalid (use internal registers for 
mode configuration ) 


MAC Near-end loopback enable signal 


i mac nearend loop ^ l 1 1 : enable 
O : Disabled 
PCS Remote loopback enable signal 
i pcs farend loop * l 1 1 : enable 
O : Disabled 
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MAC Tx enable signal 

i mac tx en : Enable (receive user data 

i d l 1 1 : Enable (recei data ) 
O : Disabled (ignore user data ) 


MAC RX enable signal 
i mac rx en^ l 1 1 : Enable ( receive PCS RX data ) 
0 : Disabled ( ignore PCS RX data ) 


i tx max packet size^ l 15 User-defined TX Maximum package length in direction 
i_tx_max_packet_size l 1 User-defined TX Direction maximum packet length mode enable 
en? signal 
i rx max packet size? l 15 User-defined RX Maximum package length in direction 
i rmx l 1 User-defined RX Direction maximum packet length mode 
max_packet_size _en 4 enable signal 


DIC enable signal 


i dic en? l 1 1: Start alignment Use DIC ; 0: Start alignment Use insert idle 
Way 
Frame interval adjustment enable 
i ipg adjust en* l 1 1 : The frame interval uses i_ipg_delay The number of bytes 
defined 
0 : The frame interval adopts the minimum frame interval of 12 
bytes 
i ipg delay’ l 8 Control the number of bytes between frames (valid when frame 


interval adjustment is enabled ) 


Tx Jumbo frame mode enable signal 

i tx jumbo en* l 1 1 : The frame length can exceed 802.3 Define the maximum 
frame length 

O : The maximum frame length is 802.3 Define the maximum 
frame length 


RX jumbo frame mode enable signal 

i rx jumbo en^ l 1 1: The frame length can exceed the maximum frame length 
defined by 802.3 

0: The maximum frame length is 802.3 defines the maximum 
frame length 


TX FCS in-band mode enable signal 
i_tx_fcs_in_band_en* l 1 1: Data provided by user contains FCS and PAD 
0: IP internally calculates and fills FCS and PAD 


RX FCS in-band mode enable signal 
i rx fcs in band en? l 1 1: The data transmitted to the user includes FCS and PAD 


0: IP performs internal FCS checksum to remove FCS and PAD 


TX VLAN mode enable signal 
i tx vlan en* | 1 1: enable 
0: Disabled 


https: //innek.ru 10G MAC+PCS IP 
28/ 66 


PYA 


Chapter 2 IP usage guide 


RX VLAN mode enable signal 
i rx vlan en* I 1 1: enable 
0: Disabled 


TX Stacked VLAN mode enable signal, needs to be used when 
i tx stacked vlan en* l 1 i_tx_vlan_en is enabled 

1: enable 

0: Disabled 


RX Stacked VLAN mode enable signal, needs to be used when 


i rx stacked vlan en* | 1 i_rx_vlan_en is enabled 
1: enable 
0: Disabled 
i_tx_preserve_preambl Customized preamble transparent transmission enablement 
e en* l 1 1: The sending end user defines the preamble and passes it to 


the MAC, and the receiving end preamble is reserved and 
uploaded to the user; 
0: preamble is defined by protocol. 


i_rx_preserve_preamb Customized preamble transparent transmission enablement 
le en* l 1 1: The receiving end preamble is reserved and uploaded to the 
user. 


0: preamble is defined by protocol 


RS fault processing function shutdown signal 

i rs fault inhibit^ l 1 1: RS fault processing is closed, data in the TX direction is 
transmitted, and ignored. 

Sequence ordered set; 


0: Process according to fault type according to protocolo 


i ctrl fl chk dis* l 1 Control frame length detection close signal 
1: Close 
i rx It err chk dis? l 1 Receive frame length/type error check close signal 
1: Close 


HSSTHP PRBS31 and MAC near-end loopback configuration 
i test mode en | 1 interface (i_free_clk clock domain) 

When users use HSSTHP's PRBS31 or MAC near-end loopback, 
they need to set this signal to 1, and in other cases, this signal is 
0. 

STATUS INTERFACE 


o p hpll lock O 1 Indicates whether the PLL within HSSTHP is locked 
(asynchronous signal) 

1: Lock 

Indicates whether the Serdes lane serial receiver receives a 
O p rx sigdet sta 0 10) 1 signal (asynchronous signal) 

1: The signal is normal 


O: signal lost 


O p Ix cdr align 0 O 1 Indicates whether the cdr of Serdes lane is locked (active high, 
asynchronous signal) 

1: Lock 

o_block_lock O 1 Indicates whether BLOCK SYNC in PCS is locked 

1: Lock 


https: //innek.ru 10G MAC+PCS IP 
29/ 66 


PYA 


https: 


Chapter 2 IP usage guide 


Indicates whether the BER&SYNC HEADER MONITOR in PCS 


o_hi_ber O 1 checks 

An error outside the scope of the protocol was detected SYNC 
HEADER 
1: exceed 
Indicate PCS_status 

O pcs status O 1 1: block lock is true and hi ber is false. 
O : Others 
MAC's RS receives Sequence ordered set indication 
Each bit is defined as follows: 
Bit[0]: Whether RS receives local fault 
1: Receive local fault sequence ordered sets 

o mac status O 3 Bit[1]: Whether RS receives remote fault 
1: Receive remote fault sequence ordered sets 
Bit[2]: Whether RS receives link interruption 
1: Receive link interruption sequence ordered sets 
RS status indication of MAC: 
00: OK (No fault). 

o_link_fault (0) 2 01 : Local Fault; fault detected by the PHY. 
10: Remote Fault; fault detection signaled by the remote RS. 
11: Link Interruption; link temporarily unavailable, signaled 
by the PHY. 

o_tx_buffer_err (0) 1 Indicates whether the afifo in the 10G MAC TX direction is full 
1: empty and full occurs 
o_rx_buffer_err (0) 1 Indicates whether the afifo in the 10G MAC RX direction is full 
or not 
1: empty and full occurs 
Indicates the end of the previous frame transmitted underrun 
o underrun frame fl error frame 
8 O 1 Underrun error is divided into three situations: 
The first is that i tx axi4s tuser[0] is pulled high when sending 
data; 
The second is that the data is transmitted but there is no 
i tx axi4s last; 
The third type is that the frame length exceeds the limited 
maximum frame length. 
o no s frame flg O 1 Indicates data frame received without /S/ (discarded by RS) 

1: valid 

o encode err O 1 64B/66B encoding enters TX_E indication 

o_decode_err O 1 64B/66B decoding enters RX E indication 

o i insert O 1 RX BUFFER inserts idle indication 
o i delete O 1 RX BUFFER inserts idle indication 
HSSTHP 

i p refckp O l 1 Reference clock differential input positive terminal (156.25 MHz) 

i p refckn O l 1 Reference clock differential input negative terminal ( 
156.25MHz ) 
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i p lOrxp l 1 Channel 0 Differential input positive terminal 
i p lOrxn l 1 Channel 0 Differential input negative terminal 
o p lOtxp O 1 Channel 0 Differential output positive terminal 
o p lOtxn O 1 Channel 0 Differential output negative terminal 
i loop dbg 0 l 3 Please refer to " UG051004_HSSTHP_IP " [9] 
i p pma nearend pl l 1 Please refer to " UG051004 HSSTHP IP" [9] 
oop 0 
i p pma nearend slo l 1 Please refer to " UG051004 HSSTHP IP" [9] 
op 0 
i p pma farend ploo l 1 Please refer to " UG051004 HSSTHP IP" [9] 
p O0 
i p rx polarity inver l 1 Please refer to " UG051004 HSSTHP IP" [9] 
to 
o p calib done O 1 Please refer to " UG051004 HSSTHP IP" [9] 
Notice: 


Only one of the two flow control mechanisms, PFC and PAUSE, can be enabled, and only 
one of the corresponding interfaces is valid. 


2.5.2 Register management interface timing 


10G MAC+PCS IP provides two register configuration management interfaces - APB interface 
and MDIO interface. You can choose whether to enable the MDIO interface through the interface 
configuration "MDIO Enable". For detailed description, please refer to "2.3.1 2 Configuring IP 
Parameters". 


1. APB interface 


(1) APB write operation 


When performing a read operation through APB, first pull up p. cfg sel to select the APB 
interface, pull up p cfg enable and pull up p cfg write at the same time, enter the effective 
address p cfg addr to request to write data, and after 1 Cycle, p cfg ready is pulled high, and 
the valid data is written, and then p. cfg enbale is pulled low and a write operation is completed. 
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freek UUU LII 


p_cfg_sel X 


p. cfg write / 


p. cfg enable 


p. cfg addr X addri X 


p. cfg wrdata xX data1 X 


p_cfg_ready 


Figure 2-11 APB Write operation timing 


(2) APB read operation 


When performing a read operation through APB, first pull up p_cfg_sel to select the APB 
interface, pull up p_cfg_enable and pull down p_cfg_write at the same time, enter the effective 


address p_cfg_addr to request to read data, after several cycles, p_cfg_ready is pulled high, and 


the valid data is read out, and then p_cfg_enbale is pulled low and a read operation is completed. 


free clk 


p. cfg sel 


p. cfg enable 


| 
—. 
We — —X 
X 


p_cfg_addr 


addr1 X 


p. cfg ready 


data1 X 
p. cfg rdata X 


Figure 2-12 APB Read operation timing 
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2. MDIO interface 


(1) Write operation 


5 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 


må FLELFLFLFLELELELELFLFLELELFLELFLELELELFLELELELFLELELELFUFLFLELELELELELELE 
mdi f 1 m [LIT 


ZZ 1 1 1,0 0 1 1,P4 P3 P2 Pl PO RA R3 R2 RI RO 1 0 DIS DIADI3DI2 DIIDIO D9 D8 D7 D6 D5 D4 D3 D2 DI 


OP | PHYAD DEVAD TA 16 bitWRITE DATA 


ST 


IDLE 32 bits 
PRE 


mdo en 


mdo 


Figure 2-13 MDIO Write operation timing 


(2) Read operation 


10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 


FLL FLELFLELFULFLELFLELFLFLELFLFLFLFLEL f 
mdi —— | rr HA poo 


1 1 P4 P3 P2 Pl PO Ra RB R2 RI RO Z 0 


ST | OP PHYAD DEVAD TA 


mdo en J 


mdo DO 


D15 D14D13D12 D11D10 D9 D8 D7 D6 D5 D4 D3 D2 DI 


Figure 2-14 MDIO Read operation timing 


(3) Address setting 


10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 3 


ma FLELFLELFLELFLFLFLELFLELFLFLFLFLFLELFLFLFLFLFLFLFLFLFLFLFLFLE 
mdi F PL | LIT A tuft 


1 1,0 0,0 0 P4 P3 P2 PI PO RA R3 R2 RI RO 1 0 DI5 DI4DI3D12 DIIDIO D9 D8 D7 D6 DS D4 D3 D2 DI 


ST OP | PHYAD DEVAD TA | 16 bit ADDRESS 


32 bits 
PRE 


mdo en 


mdo 


Figure 2-15 MDIO Address setting timing chart 


(4) The address is added automatically after reading 


10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 


måe FLELFLFLFLELFLELFLELFLLFLFLFLFLE LE LELELELFLFLFLFLFLFLFLELFLELFLELFLFLE 
J m tt 


ZZ 1 1 1,0 0,1 0 P4 P3 P2 PI PO R4 R3 R2 RI RO 1 0 DISDI4DI3DI2DI1IDIO D9 D8 D7 D6 DS D4 D3 D2 


T sr | oP PHYAD DEVAD TA 16 bit READ DATA 
mdo en 
mdo 
Figure 2-16 MDIO Address self-increment timing after reading 
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2.5.3 AXI4-Stream Interface timing 


Cox F'lrf' 5*1 f1F*f1*1*:15:1f*f1$4 1:1F1 FLL FL FL o E Y a RL a E a 
itx axis ivalid / $— y 

i tx_axi4s_tkeep[7:0] x OFF EX [3 y pr d OXFF. $ X ox E d 
bx axis. tdata[7:0] LOCO &OXCS—0€5—X——5 A A O A A O A Xo O X> 08 
Lic axis, tata16:8] = EN Z Z E Z zc & = TNT DEE 
i bc ads. datal23:16] a = 5 5 z 5 z^ 5 [Y x O 
Lbx axtás,tdataf31:26] XT OC RC C3 X n 3C3 IT THT — GENE oA ism | 
ib aids tdatal39:32) EJ Ur 5 5 a z 5 E Ur O 
bc ais, tdataj 740] Ey T z 5 5 5 > E T O å 
Lide totas] Ka Kå QUE E E X D. XT CCS ES ea AEN 
Lix odio, Motos] x 3 3 3 5 z z“ EN 7 Dawa I 


ox axis tast AA III ES Ni 
i tx sop(i tx axi4s, tuser[1]) ¿e 

itx axi4s tuser[o] $ 

Lix miäs toady Ai y $ 


Figure 2-17 AXI4-Stream Tx Interface timing 


Clock FL Lf LF UF LF Uf Le Use Lf Le Lf Le LF Le Le l|. f$ LA 1 f 
amet cc IL ces yO Y eo cc S Å 
c.n axis keepo] X TE OC OG r3 Dele DC NN 


A AO AE A A A A A ae | C: OC | 
o rx aids tdata[15:8] CC Ee O A O £ . 2C: TN | ie | 
omme tao] TX Xe X8 X8 XXX OG JE A A A PCT VERNE 
0 nx axiás tdata[31:24] GEO GET GTO AO CO O O O . Cs XT NG | me | 
ASAS XT XT O O O O A a a 
0 nx axis, tdalat47 40] XT OC OC OCC OC m NENNEN s Co C O RR a 
om atte aoa] TT Xe X8 Xe Xe X 5 C3 OCG G  —— A A 2 
E TX Xp X02 C3 C3 OC XT VEE s 20: XO OG SC GE 
0 nc axis jast gs $ 4 EN 

0 rx axiás tuserfo] M 4 $ 

0. rx axis. tusert] INTA & 4 M $ 


Figure 2-18 AXI4-Stream RX Interface timing 
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2.6 IP Register description 


This section introduces 10G MAC+PCS IP related register description and access methods. 


2.6.1 MAC Core register description 


MAC Core registers include Statistics registers and configuration status registers. Statistics 
register is used for data packet information collection; configuration status register is used for 
working mode configuration and link status reporting. For information about register access, see 
"2.6.4 Register Access". 


1. Statistics register 


The TX base address of the Statistics register is 0x5000, and the RX base address is 0x5800. 


(1) TX Statistic 
Table 2-10 TX direction Statistics register list 
OFFSET REGISTER DESCRIPTION ATTRI DEFAUL 
ADDRESS BUTEST VALUE 
Ox0000 ‘| Transmitted bytes (LSW) Statistics of number of bytes sent RO 0x0 
0x0004  |Transmitted bytes (MSW) Statistics of number of bytes sent RO 0x0 
0x0008 |64 byte frames transmitted Statistics on the number of correct frames sent RO 0x0 
OK (LSW) with a frame length equal to 64 bytes 
0x000c 64 byte frames transmitted Statistics on the number of correct frames sent RO 0x0 
OK (MSW) with a frame length equal to 64 bytes 
Ox0010 |65~127 byte frames Statistics on the number of correct frames sent RO 0x0 
transmitted OK (LSW) with a frame length between 65 and 127 bytes 
Ox0014 |65~127 byte frames Statistics on the number of correct frames sent RO 0x0 
transmitted OK (MSW) with a frame length between 65 and 127 bytes 
0x0018 128~255 byte frames Statistics on the number of correct frames sent RO 0x0 
transmitted OK (LSW) with a frame length between 128 and 256 
bytes 
0x001c 128~255 byte frames Statistics on the number of correct frames sent RO 0x0 
transmitted OK (MSW) with a frame length between 128 and 255 
bytes 
0x0020 |256~511 byte frames Statistics on the number of correct frames sent RO 0x0 
transmitted OK (LSW) with a frame length between 256 and 511 
bytes 
0x0024 |256~511 byte frames Statistics on the number of correct frames sent RO 0x0 
transmitted OK (MSW) with a frame length between 256 and 511 
bytes 
0x0028 |512~1023 byte frames Statistics on the number of correct frames sent RO 0x0 
transmitted OK (LSW) with a frame length between 512 and 1023 
bytes 
0x002c 512~1023 byte frames Statistics on the number of correct frames sent RO 0x0 
transmitted OK (MSW) with a frame length between 512 and 1023 
bytes 
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0x0030 |1024~MaxFrameSize byte Statistics on the number of correct frames with RO 0x0 
frames transmitted OK (LSW) |a frame length between 1024 and the 
maximum frame length bytes (according to 
802.3, the maximum frame length is 1518 
bytes) 
1024~MaxFrameSize byte Statistics on the number of correct frames with 
0x0034  |frames a frame length between 1024 and the RO 0x0 
transmitted OK (MSW) maximum frame length bytes (according to 
802.3, the maximum frame length is 1518 
bytes) 
Oversize frames transmitted | Statistics on the number of correct frames 
0x0038 | OK (LSW) whose frame length exceeds the maximum RO 0x0 
frame length bytes (according to 802.3, the 
maximum frame length is 1518 bytes) 
Oversize frames transmitted | Statistics on the number of correct frames 
0x003c OK (MSW) whose frame length exceeds the maximum RO 0x0 
frame length bytes (according to 802.3, the 
maximum frame length is 1518 bytes) 
0x0040 Frames transmitted OK Statistics on the number of frames sent RO 0x0 
(LSW) without errors 
0x0044 Frames transmitted OK Statistics on the number of frames sent RO 0x0 
(MSW) without errors 
0x0048 Broadcast frames Statistics on the number of frames sent with RO 0x0 
transmitted OK (LSW) the destination address being Broadcast 
address and without errors. 
0x004c Broadcast frames Statistics on the number of frames sent with RO 0x0 
transmitted OK (MSW) the destination address being Broadcast 
address and without errors. 
0x0050 Multicast frames Statistics on the number of frames sent with RO 0x0 
transmitted OK (LSW) the destination address Multicast address and 
no errors 
0x0054 Multicast frames Statistics on the number of frames sent with RO 0x0 
transmitted OK (MSW) the destination address Multicast address and 
no errors 
0x0058 Underrun errors (LSW) Statistics on the number of frames that are RO 0x0 
unwilling to be transmitted, frames without 
packet tails, or frames that exceed the 
maximum frame length and need to be 
intercepted. 
0x005c Underrun errors (MSW) Statistics on the number of frames that are RO 0x0 
unwilling to be transmitted, frames without 
packet tails, or frames that exceed the 
maximum frame length and need to be 
intercepted. 
0x0060 | Control frames transmitted Statistics on the number of successfully RO 0x0 
OK (LSW) transmitted control frames 
0x0064 | Control frames transmitted Statistics on the number of successfully RO 0x0 
OK (MSW) transmitted control frames 
0x0068 |VLAN tagged frames Statistics on the number of successfully RO 0x0 
transmitted OK (LSW) transmitted VLAN or stacked vlan tag frames in 
VLAN or stacked vlan mode. 
0x006c VLAN tagged frames Statistics on the number of successfully RO 0x0 
transmitted OK (MSW) transmitted VLAN or stacked vlan tag frames in 
VLAN or stacked vlan mode. 
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0x0070 PAUSE frames transmitted Statistics on the number of successfully RO 0x0 
OK (LSW) transmitted PAUSE control frames 
0x0074 PAUSE frames transmitted Statistics on the number of successfully RO 0x0 
OK (MSW) transmitted PAUSE control frames 
TX Priority Flow Control Statistics on the number of successfully RO 0x0 
0x0078 Frames transmitted transmitted PFC control frames 
OK (LSW) 
Tx Priority Flow Control Successfully transferred PFC Control frame RO 0x0 
0x007c Frames transmitted count statistics 
OK (MSW) 
(2) RX Statistic 
Table 2-11 RX direction Statistics register list 
OFFSET REGISTER DESCRIPTION ATTRI | DEFAULT 
ADDRESS BUTES| VALUE 
0x0000 Received bytes(LSW) Received byte count statistics RO 0x0 
0x0004 Received bytes(MSW) Received byte count statistics RO 0x0 
0x0008 Undersize frames received Statistics on the number of frames received RO 0x0 
(LSW) with a length less than 64 bytes but with 
correct FCS 
0x000c Undersize frames received Statistics on the number of frames received RO 0x0 
(MSW) with a length less than 64 bytes but with 
correct FCS 
0x0010 Fragment frames received Number of received frames with length less RO 0x0 
(LSW) than 64 bytes but FCS error 
0x0014 Fragment frames received Number of received frames with length less RO 0x0 
(MSW) than 64 bytes but FCS error 
0x0018 64 byte frames received Statistics on the number of correct frames RO 0x0 
OK (LSW) received with a frame length equal to 64 bytes 
0x001c 64 byte frames received Statistics on the number of correct frames RO 0x0 
OK (MSW) received with a frame length equal to 64 bytes 
0x0020 65~127 byte frames Statistics on the number of received frames RO 0x0 
received OK (LSW) whose length is between 65 and 127 bytes and 
which are correct. 
0x0024 65~127 byte frames Statistics on the number of received frames RO 0x0 
received OK (MSW) whose length is between 65 and 127 bytes and 
which are correct. 
0x0028 128~255 byte frames Statistics on the number of received frames RO 0x0 
received OK (LSW) whose length is between 128 and 255 bytes 
and which are correct. 
0x002c 128~255 byte frames Statistics on the number of received frames RO 0x0 
received OK (MSW) whose length is between 128 and 255 bytes 
and which are correct. 
0x0030 256~511 byte frames Statistics on the number of received frames RO 0x0 
received OK (LSW) whose length is between 256 and 511 bytes 
and which are correct. 
0x0034 256~511 byte frames Statistics on the number of received frames RO 0x0 
received OK (MSW) whose length is between 256 and 511 bytes 
https://innek.ru 10G MAC+PCS IP 


37/ 66 


PYHA 


Chapter 2 IP usage guide 


https: 


and which are correct. 
0x0038 512~1023 byte frames Statistics on the number of received frames RO 0x0 
received OK (LSW) whose length is between 512~1023 bytes and 
which are correct. 
0x003c 512~1023 byte frames Statistics on the number of received frames RO 0x0 
received OK (MSW) whose length is between 512~1023 bytes and 
which are correct. 
0x0040 1024~MaxFrameSize byte Statistics on the number of correct frames in RO 0x0 
frames received OK (LSW) |which the received frame length is between 
1024 and the maximum frame length bytes 
(according to 802.3, the maximum frame 
length is 1518 bytes) 
1024” MaxFrameSize byte Statistics on the number of correct frames in 
0x0044 frames received OK (MSW) which the received frame length is between RO 0x0 
1024 and the maximum frame length bytes 
(according to 802.3, the maximum frame 
length is 1518 bytes) 
Oversize frames received OK | Statistics on the number of correct frames 
0x0048 (LSW) whose frame length exceeds the maximum RO 0x0 
frame length bytes (according to 802.3, the 
maximum frame length is 1518 bytes) 
Oversize frames received OK | Statistics on the number of correct frames 
0x004c (MSW) whose frame length exceeds the maximum RO 0x0 
frame length bytes (according to 802.3, the 
maximum frame length is 1518 bytes) 
0x0050 Frames received OK Count of frames received without errors RO 0x0 
(LSW) 
0x0054 Frames received OK Count of frames received without errors RO 0x0 
(MSW) 
0x0058 Frame Check Sequence Count of frames received with FCS errors RO 0x0 
errors (LSW) 
0x005c Frame Check Sequence Count of frames received with FCS errors RO 0x0 
errors (MSW) 
0x0060 Broadcast frames received Statistics on the number of received frames RO 0x0 
OK (LSW) whose destination address is Broadcast 
address and without errors. 
0x0064 Broadcast frames received Statistics on the number of received frames RO 0x0 
OK (MSW) whose destination address is Broadcast 
address and without errors. 
0x0068 Multicast frames received Statistics on the number of received frames RO 0x0 
OK (LSW) whose destination address is Multicast address 
and which have no errors. 
0x006c Multicast frames received Statistics on the number of received frames RO 0x0 
OK (MSW) whose destination address is Multicast address 
and which have no errors. 
0x0070 Control frames received Statistics on the number of received frames RO 0x0 
OK (LSW) that are control frames and have no errors. 
0x0074 Control frames received Statistics on the number of received frames RO 0x0 
OK (MSW) that are control frames and have no errors. 
0x0078 Length/Type out of range Statistics on the number of frames whose RO 0x0 
(LSW) Length/Type and data length of received 
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frames are inconsistent 
0x007c Length/Type out of range Statistics on the number of frames whose RO 0x0 
(MSW) Length/Type and data length of received 
frames are inconsistent 
VLAN tagged frames Statistics on the number of received error-free 
0x0080 received OK (LSW) VLAN or stacked Vlan tag frames in VLAN or RO 0x0 
stacked Vlane mode 
VLAN tagged frames Statistics on the number of error-free VLAN or 
0x0084 received OK (MSW) stacked Vlan tag frames received in VLAN or RO 0x0 
stacked Vlane mode 
0x0088 PAUSE frames received Statistics on the number of successfully RO 0x0 
OK (LSW) received frames as PAUSE frames 
0x008c PAUSE frames received Successfully received frame is PAUSE Frame RO 0x0 
OK (MSW) count statistics 
Control frames received The received frame is a control frame, but the 
0x0090 with unsupported opcode number of unsupported control frames is RO 0x0 
(LSW) counted. 
Control frames received The received frame is a control frame, but the 
0x0094 with unsupported opcode number of unsupported control frames is RO 0x0 
(MSW) counted. 
Priority Flow control frames |Statistics on the number of successfully 
0x0098 received OK (LSW) received frames as PFC frames RO 0x0 
Priority Flow control frames | Statistics on the number of successfully 
0x009c received OK (MSW) received frames as PFC frames RO 0x0 


https: 


2. Configuration status register 


The TX direction base address of the configuration status register is 0x6000, and the RX 
direction base address is 0x6800. 


(1) Transmit Configuration 


Table 2-12 Transmit Configuration Register list 


OFFSET BIT REGISTER DESCRIPTION ATTRI DEFAULT 
ADDRESS BUTES| VALUE 
[31:17] | Reserved Reserved RO 0x0 
[16] Transmitter Reset Reset on sending side R/W 0 
1: Reset 
Jumbo mode enable 
[15] Jumbo Frame 1: enable R/W 0 
Enable After enabling, the sender can send frames 
exceeding the maximum frame length. 
frame ( by 802.3 Define the maximum 
frame length 1518 byte ) 
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0x0000 In-band FCS Enable. | FCS Transparent transmission enabled 
[14] 1: enable R/W 0 
After enabling, the sender will send client 
Transport FCS Penetrate 
[13] Transmitter Enable The sender is enabled. 1 : enable R/W 1 
VLAN mode enable 
[12] VLAN Enable 1: enable R/W 0 
After enabling, VLAN tagged frames can be 
sent, with a maximum frame length of 1522 
bytes. 
[11] Interframe Gap Frame interval adjustment enable R/W 0 
Adjust Enable 1: enable 
After enabling, the frame interval adopts 
i ipg delay Configuration value for frame 
interval configuration 
Deficit Idle Count DIC Enable 
[10] Enable 1: enable R/W 0 
After enabling, start alignment adopts DIC 
method. 
Transmitter Preserve |Preamble transparent transmission enabled 
[9] Preamble 1: enable R/W 0 
Enable After enabling, preamble comes from client 
Stacked VLAN Stacked VLAN mode is enabled, 1: enabled. R/W 0 
[8] Mode Enable After enabling, the sender supports stacked 
VLAN frames. 
[7:0] |!PG delay Frame interval adjustment value R/W Oxc 
(2) Tx Flow Control Configuration 
Table 2-13 TX direction Flow Control Configuration register list 
OFFSET BIT REGISTER DESCRIBE ATTRI DEFAULT 
ADDRESS BUTES| VALUE 
[31:21] | Reserved Reserved 
RO 0 
Flow Control Enable | Tx Directional flow control ( PAUSE mode) 
[20] (TX) enabled R/W 
1: enable " 
i pause req after enabling is effective 
Priority pause flow Tx Directional Flow Control ( PFC mode) 
[19] control enable (TX). enable R/W 
1: enable 0 
i tx pfc px req after enabling is effective 
1: open R/W 1 
After turning on, a PFC frame with a pause 
[18] |TxAuto PON time of O will be automatically sent on the 
falling edge of i tx pfc px req to allow the 
peer TX data stream to resume 
0x0004 1: On. 
After being enabled, when i tx pfc px req 
Tx Auto POFF is high and the refresh time is exceeded, a 
[17] R/W 1 
PFC frame with a pause time of O will be 
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automatically sent to allow the peer TX data 
flow to resume. 
[16] |PAUSE req Tx Directional flow control ( PAUSE method) 
pause request R/W 0 
PFC req TX direction flow control (PFC mode) pause 
[15:8] request, R/W 0 
bitO corresponds to Priority O, and so on 
[7] TX Priority 7 pause TX direction flow control (PFC mode) 
enable enabled 
1: enable 
i tx pfc p7 req is only valid after enabling RAN 1 
it 
TX Priority 6 pause TX direction flow control (PFC mode) 
[6] enable enabled R/W 1 
1: enable 
i_tx_pfc_p6_req is only valid after enabling 
it 
TX Priority 5 pause TX Directional Flow Control ( PFC mode) 
[5] enable enable 
1: enable 
After enabling, i_tx_pfc_p5_req is effective RAN 1 
TX Priority 4 pause Tx Directional Flow Control ( PFC mode) 
[4] enable enable 
1: enable 
After enabling, i_tx_pfc_p4_req is effective RAN * 
TX Priority 3 pause Tx Directional Flow Control ( PFC mode) 
[3] enable enable 
1: enable 
After enabling, i tx pfc p3 req is effective RAM > 
Tx Directional Flow Control ( PFC mode) 
[2] TX Priority 2 pause | enable R/W 1 
enable 1: enable 
After enabling, i tx pfc p2 req is effective 
Tx Directional Flow Control ( PFC mode) 
[1 TX Priority 1 pause | enable R/W 1 
enable 1: enable 
After enabling, i tx pfc p1 req is effective 
Tx Directional Flow Control ( PFC mode) 
[0] TX Priority O pause | enable R/W 1 
enable 1: enable 
After enabling, i tx pfc pO req is effective 
(3) Tx MTU Configuration 
Table 2-14 Tx Direction MTU Configuration Register list 
OFFSET BIT REGISTER DESCRIPTION ATTRI DEFAULT 
ADDRESS BUTES| VALUE 
[31:16] | Reserved Reserved RO 0 
Tx Maximum frame length configuration enabled 
0x0008 [15] |TxMTU Enable |1: enable R/W 0 
After enabling, use the configured value as the 
maximum frame length. 
[14:0] Tx MTU Size Tx Configure the maximum frame length value R/W OxO5EE 
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OFFSET BIT REGISTER DESCRIPTION ATTRI [DEFAULT 
ADDRESS BUTES| VALUE 
ae PFC quanta refresh time for Priority 0 
P ty O refresh 
[31:16] a dS On the premise of a pause request, a PFC R/W Oxff00 
value ; E 
Ox000c frame will be resent every set time. 
Priority O pause — 
[15:0] value PFC quanta value for Priority O R/W Oxffff 
PFC quanta refresh time for Priority 1 
Priority 1 refresh 
[31:16] E y On the premise of a pause request, a PFC R/W Oxff00 
0x0010 frame will be resent every set time. 
: Priority 1 pause 
[15:0] value PFC quanta value for Priority 1 R/W oxffff 
PFC quanta refresh time for Priority 2 
Priority 2 refresh 
[31:16] value y On the premise of a pause request, a PFC R/W Oxff00 
0x0014 frame will be resent every set time. 
. Priority 2 pause 
[15:0] value PFC quanta value for Priority 2 R/W Oxffff 
PFC quanta refresh time for Priority 3 
Priority 3 refresh 
31:16 i 
[ ] E On the premise of a pause request, a PFC R/W OxffOO 
0x0018 frame will be resent every set time. 
. Priority 3 pause 
[15:0] value PFC quanta value for Priority 3 R/W Oxffff 
PFC quanta refresh time for Priority 4 
Priority 4 refresh 
[31:16] M y On the premise of a pause request, a PFC R/W Oxff00 
Ox001c frame will be resent every set time. 
f Priority 4 pause 
[15:0] value PFC quanta value for Priority 4 R/W Oxffff 
PFC quanta refresh time for Priority 5 
Priority 5 refresh 
[31:16] alie y On the premise of a pause request, a PFC R/W Oxff00 
0x0020 frame will be resent every set time. 
' Priority 5 pause 
[15:0] value PFC quanta value for Priority 5 R/W oxffff 
PFC quanta refresh time for Priority 6 
Priority 6 refresh 
[31:16] iind y On the premise of a pause request, a PFC R/W Oxff00 
0x0024 frame will be resent every set time. 
. Priority 6 pause 
[15:0] value PFC quanta value for Priority 6 R/W oxffif 
PFC quanta refresh time for Priority 7 
Priority 7 refresh 
0x0028 [31:16] valie d On the premise of a pause request, a PFC R/W Oxff00 
frame will be resent every set time. 
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Priority 7 pause 


| [15:0] value PFC quanta value for Priority 7 R/W Oxffff 
(5) Tx PAUSE Quanta Configuration 
Table 2-16 TX direction PAUSE Quanta Configuration register list 
OFFSET BIT REGISTER DESCRIPTION ATTRI DEFAULT 
ADDRESS BUTES| VALUE 
Pause Quanta quanta refresh time of PAUSE frame 
[31:16] | refresh value On the premise of a pause request, resend a R/W Oxff00 
0x002c PAUSE frame every set time. 
[15:0] |Pause quanta PAUSE quanta value R/W Oxffff 
(6) Receive Configuration 
Table 2-17 Receive Configuration Register list 
OFFSET BIT REGISTER DESCRIPTION ATTRI DEFAULT 
ADDRESS BUTES| VALUE 
MAC address 
0x0000 [31:0] |Pause frame MAC As the SA that sends the control frame, the R/W 0 
address[31:0] matching address of the DA that receives the 
control frame or data frame, the low byte is 
transmitted first? 
0x0004 [31:0] | Multi address The multi matching address of the DA R/W Oxc280 
receiving the frame 01 
0x0008 [31:0] | Reserved Reserved R/W 0 
Ox000c [31:0] | Address The high 16bits are the high 16bits of Multi R/W 0x0100 
address, and the low 16bits are reserved. 0000 
[31:25] | Reserved Reserved RO 0 
[24] Receiver reset Reset on the receiving side R/W 0 
1: Reset 
Jumbo mode enabled 
[23] Jumbo Frame 1: enable R/W 0 
Enable. After enabling, the receiving end can receive 
frames exceeding the maximum frame 
length (the maximum frame length is 1518 
0x0010 bytes defined according to 802.3) 
In-band FCS Enable. |FCS transparent transmission enable 
[22] 1: enable R/W 0 
After enabling, the receiving end will 
transparently transmit FCS to the client. 
[21] Receiver Enable Receiver enable R/W 1 
1: enable 


5 For example, if the MAC address is AA-BB-CC-DD-EE-FF, then this register needs to be configured as FF-EE-DD- 


CC-BB-AA. 
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VLAN mode enable 
[20] VLAN Enable 1: enable R/W (0) 
After enabling VLAN tagged Frames can be 
received with a maximum frame length of 
1522 bytes 
Receiver Preserve Preamble transparent transmission enabled 
[19] Preamble Enable 1: enable R/W 0 
After enabling, the receiving end 
transparently transmits the preamble to the 
client. 
Length/Type check is disabled 
[18] Length/Type Error 1: Disabled R/W 0 
Check Disable After disabling it, the receiving end no 
longer checks for Length/Type errors. 
Control Frame Control frame length check is disabled 
[17] Length Check 1: Disabled R/W 0 
Disable. When disabled, the receiving end will not 
regard control frames with a frame length 
exceeding 64 bytes as error frames. 
Stacked VLAN Mode | stacked VLAN mode enable 
[16] Enable 1: enable R/W 0 
After enabling, the receiving end supports 
stacked VLAN frame 
Pause frame MAC MAC address 
[15:0] | address [47:32] As the SA sending the control frame, the R/W 0 
matching address of the DA receiving the 
control frame or data frame 
(7) RX Flow Control Configuration 
Table 2-18 RX Direction Flow Control Configuration Register list 
OFFSET BIT REGISTER DESCRIPTION ATTRI DEFAULT 
ADDRESS BUTES| VALUE 
[31:10] | Reserved Reserved RO 0 
Flow Control Enable | RX Directional flow control ( PAUSE mode) 
[9] (RX) enable R/W 1 
1: enable 
After enabling, i pause req is effective 
Priority pause flow RX Directional Flow Control ( PFC mode) 
[8] control enable (RX) enable R/W 0 
1: enable 
After enabling, o rx pfc px req is effective 
RX Priority 7 pause RX Directional Flow Control ( PFC mode) 
0x0014 [7] enable enable R/W 1 
1: enable 
After enabling, o rx pfc p7 req is effective 
RX Priority 6 pause RX Directional Flow Control ( PFC mode) 
[6] enable enable R/W 1 
1: enable 
After enabling, o rx pfc p6 req is effective 
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RX Priority 5 pause RX Directional Flow Control ( PFC mode) 
[5] enable enable R/W 1 
1: enable 
After enabling, o_rx_pfc_p5_req is effective 
[4] RX Priority 4 pause RX Directional Flow Control ( PFC mode) R/W 1 
enable enable 
1: enable 
After enabling, o_rx_pfc_p4_req is effective 
RX Priority 3 pause RX Directional Flow Control ( PFC mode) 
[3] enable enable R/W 1 
1: enable 
After enabling, o_rx_pfc_p3_req is effective 
RX Priority 2 pause RX Directional Flow Control ( PFC mode) 
[2] enable enable R/W 1 
1: enable 
After enabling, o_rx_pfc_p2_req is effective 
RX Priority 1 pause RX Directional Flow Control ( PFC mode) 
[1] enable enable R/W 1 
1: enable 
After enabling, o_rx_pfc_p1_req is effective 
RX Priority O pause RX Directional Flow Control ( PFC mode) 
[0] enable enable R/W 1 
1: enable 
After enabling, o rx pfc pO req is effective 
(8) RX RS Status 
Table 2-19 RX Direction RS Status Register list 
OFFSET BIT REGISTER DESCRIPTION ATTRI DEFAULT 
ADDRESS BUTES| VALUE 
MAC's RS status indication is defined as 
follows: 
00 : OK; No fault. 
link fault 01 : Local Fault; fault detected by the PHY. 
[31:30] : . RO 0 
10 : Remote Fault; fault detection signaled 
by the remote RS. 
11 : Link Interruption; link temporarily 
unavailable, signaled by the PHY. 
[29] Remote Fault Remote Fault instruct RC/LH 0 
Received 1 : RS received remote fault 
0x0018 
[28] [Local Fault Local Fault instruct RC/LH 0 
Received 1 : RSreceived local fault 
Fault inhibit 
1 : Close fault deal with R/W 
[27] Fault Inhibit After closing, local fault, remote fault and link 0 
interruption will no longer be processed 
according to the 802.3 protocol. 
[26] Link Interruption Link Interruption instruct RC/LH 0 
Detected 1: RS Link received Interruption 
[25:0] | Reserved Reserved RO 0 
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(9) RX MTU Configuration 
Table 2-20 RX Direction MTU Configuration Register list 
OFFSET BIT REGISTER DESCRIBE ATTRI DEFAULT 
ADDRESS BUTES| VALUE 
[31:16] | Reserved Reserved RO 0 
RX Maximum frame length configuration 
Ox001c [15] |RX MTU Enable enabled R/W 0 
1: enable 


After enabling, use the configured value as 
the maximum frame length. 

[14:0] | RX MTU Size RX Configure the maximum frame length R/W OxO5EE 
value 


(10) RX addr. mask 


Table 2-21 RX Direction addr mask Register list 


OFFSET BIT REGISTER DESCRIPTION ATTRIB | DEFAULT 
ADDRESS UTES VALUE 
The lower 32bit of mac addr mask 
0x0020 [31:0] | mac. addr mask Corresponds one-to-one with the bits of the R/W 0 


Pause frame MAC address. 


0x0024 [31:0] |addr mask [31:16] is the high 16 bits of mac addr mask; R/W 0 
[15:0] is the high 16bit of multi addr mask; 

0x0028 [31:0] | multi addr mask The lower 32bit of multi addr mask R/W 0 

0x002c [31:0] | Reserved Reserved R/W 0 

0x0030 [31:0] | broad addr mask high | [31:16] is reserved R/W 0 


[15:0] is the high 16bit of multi addr mask; 


(11) RX Loopback 
Table 2-22 RX direction Loopback register list 
OFFSET BIT REGISTER DESCRIPTION ATTRIBU DEFAULT 
ADDRESS TES VALUE 
[31:8] |Reserved Reserved RO 0 
[7] mac nearend loop |1: Enable MAC near-end loopback R/W 0 
[6] Reserved Reserved R/W 0 
[5] pcs farend loop 1: Enable PCS remote loopback R/W 0 
0x0034 [4] addr err 1:A frame with a mismatched address was RC/LH 0 
received 
[3] crc ok O : FCS received Error checking frames RC/LL 1 
[2] length err 1 : length received mismatched frames RC/LH 
[1] frame too long 1 : Received a frame larger than the RC/LH 
maximum frame length 
[0] frame too samll 1:Less than 64 bytes received frame RC/LH 0 
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2.6.2 PCS register description 


The PCS register is mainly used for working mode configuration and link status reporting. It 
supports two configuration management interfaces, APB and MDIO. See Table 2-23 for the 
register list. For details on register access, see "2.6.4 Register Access". 


Table 2-23 10GBASE-R PCS Register list 


APB REGISTER ADDRESS | MDIO REGISTER REGISTER NAME 
(LP CFG ADDR[16:1] ) ADDRESS 
0x0 1.0 MDIO Register 1.0: PMA/PMD Control 1 
0x2 1.1 MDIO Register 1.1: PMA/PMD Status 1 
0x4 1.4 MDIO Register 1.4: PMA/PMD Speed Ability 
0x6,0x8 1.5,1.6 MDIO Registers 1.5 and 1.6: PMA/PMD Devices in Package 
Oxa 1.7 MEDIUM Register 1.7: 10G PMA/PMD Control two 
Oxc 1.8 MEDIUM Register 1.8: 10G PMA/PMD Status two 
Oxe 1.9 MDIO Register 1.9: 10G PMD Transmit Disable 
0x10 1.10 MDIO Register 1.10: 10G PMD Signal Receive OK 
- 1.11 to 1.65535 | Reserved 
0x12 3.0 MDIO Register 3.0: PCS Control 1 
0x14 3.1 MDIO Register 3.1: PCS Status 1 
0x16 3.4 MDIO Register 3.4: PCS Speed Ability 
0x18,0x1a 3.5,3.6 MDIO Registers 3.5 and 3.6: PCS Devices in 
Package 
Ox1c 3.7 MDIO Register 3.7: 10G PCS Control 2 
Ox1e 3.8 MDIO Register 3.8: 10G PCS Status 2 
- 3.9 to 3.31 Reserved 
0x20 3.32 MDIO Register 3.32: 10GBASE-R Status 1 
0x22 3.33 MDIO Register 3.33: 10GBASE-R Status 2 
0x24,0x26,0x28,0x2a 3.34-37 MDIO Register 3.34—37: 10GBASE-R Test Pattern Seed A0-3 
0x2c,0x2e,0x30,0x32 3.38-41 MDIO Register 3.38—41: 10GBASE-R Test Pattern Seed BO-3 
0x34 3.42 MDIO Register 3.42: 10GBASE-R Test Pattern Control 
0x36 3.43 MDIO Register 3.43: 10GBASE-R Test Pattern Error Counter 
- 3.44 to 3.65519 | Reserved 
- 3.65520 to 3.65534] Reserved 
0x38 3.65535 MDIO Register 3.65535: 125 Microsecond Timer Control 
Note: " - " means there is no corresponding register. 


1. PMA/PMD Control 1 


Table 2-24 PMA/PMD Control 1 


https: 


BIT REGISTER DESCRIPTION ATTRIB | DEFAULT 
UTES VALUE 
1.0.15 Reserved Reserved RO 0 
1.0.14 Reserved Reserved RO 0 
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1.0.13 


Speed selection (LSB) 


1.0.6 1.0.13 

1 1 = bits 5:2 select speed 
1 0 = 1000 Mb/s 

0 1 = 100 Mb/s 

0 0 = 10 Mb/s 


RO 


1.0.12 


Reserved 


Reserved 


RO 


1.0.11 


Reserved 


Reserved 


RO 


1.0.10:7 


Reserved 


Reserved 


RO 


1.0.6 


Speed selection 
(MSB) 


1.0.6 1.0.13 

11= bits 5:2 select speed 
1 0 = 1000 Mb/s 

0 1 = 100 Mb/s 

00 - 10 Mb/s 


RO 


1.0.5:2 


Speed selection 


5432 

11xx= Reserved 
101x= Reserved 
1001=400 Gb/s 
1000= 200 Gb/s 
0111=5 Gb/s 
0110=2.5 Gb/s 
010 1= Reserved 
0100=25 Gb/s 
0011= 100 Gb/s 
0010=40 Gb/s 
0001= 10PASS-TS/2BASE- TL 
0000=10 Gb/s 


RO 


1.0.1 


Reserved 


Reserved (The protocol is defined as PMA 
remote loopback. This function is 
completed internally in HSSTHP and is 
meaningless here) 


RO 


1.0.0 


Reserved 


Reserved (The protocol is defined as PMA 
remote loopback. This function is 
completed internally in HSSTHP and is 
meaningless here) 


RO 


2. PMA/PMD Status 1 


Table 2-25 PMA/PMD Status 1 


BIT 


REGISTER 


DESCRIPTION 


ATTRIB 
UTES 


DEFAULT 
VALUE 


1.1.15:8 


Reserved 


Reserved 


RO 


0 


1.1.7 


Local Fault 


1 = Local Fault detected 


RO 


0 


1.1.6:3 


Reserved 


Reserved 


RO 


0 


1.1.2 


Receive Link Status 


1 - Receive Link UP 


RO/LL 


1.1.1 


Power down ability 


fixed to 1 


RO 


1.1.0 


Reserved 


Reserved 


RO 
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3. PMA/PMD Speed Ability 


Table 2-26 PMA/PMD Speed Ability 


BIT REGISTER DESCRIPTION ATTRIB | DEFAULT 
UTES VALUE 
1.4.15:1| Reserved Reserved RO 0 


1 = PMA/PMD is capable of operating at 10Gb/s 


RO 1 
0 = PMA/PMD is not capable of operating at 10 Gb/s 


1.4.0 |10G capable 


4. PMA/PMD Devices in Package 


Table 2-27 PMA/PMD Devices in Package 


BIT REGISTER DESCRIPTION ATTRIB | DEFAULT 
UTES VALUE 
1 = Vendor-specific device 2 present in 
Vendor-specific package 
1.6.15 Device 2 Present 0 = Vendor-specific device 2 not present RO 0 
in package 
1 = Vendor-specific device 1 present in 
Vendor-specific package 
1.6.14 device 1 present 0 = Vendor-specific device 1 not present RO 0 
in package 
1.6.13 Reserved Reserved RO 0 
1.6.12:0 | Reserved Reserved RO 0 
1.5.15:6 |Reserved Reserved RO 0 
1.5.5 DTE XS present 1 = DTE XS present in package RO 0 
0 = DTE XS not present in package 
1.5.4 PHY XS present 1 = PHY XS present in package RO 0 
0 = PHY XS not present in package 
1.5.3 PCS present 1 = PCS present in package RO 1 
0 = PCS not present in package 
1.5.2 WIS present 1 = WIS present in package RO 0 
0 = WIS not present in package 
1.5.1 PMD/PMA present |1- PMA/PMD present in package RO 1 
0 = PMA/PMD not present in package 
. 1 = Clause 22 registers present in package 
15.0 |Cause22registers | g = Clause 22 registers not present in RO 0 
present package 
5. 10G PMA/PMD Control 2 
Table 2-28 PMA/PMD Control 2 
BIT REGISTER DESCRIPTION ATTRIB | DEFAULT 
UTES VALUE 
1.7.15:4 | Reserved Reserved RO 0 
1.7.3:0 | PMA/PMD Type 10GBASE- R RO 0x5 
Selection 
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Table 2-29 PMA/PMD Status 2 
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BIT REGISTER DESCRIPTION ATTRI |DEFAULT 
BUTES| VALUE 
15 14 
1 O= Device responding at this address 
1.8.15:14 | Device present 1 1=No device responding at this address RO 0x2 
O 1= No device responding at this address 
O O=No device responding at this address 
1 = PMA/PMD has the ability to detect a fault 
Transmit Local condition on the transmit path 
1.8.13  |Fault Ability 0 = PMA/PMD does not have the ability to RO 0 
detect a fault condition on the transmit path 
1.8.12 Receive Local 1 = PMA/PMD has the ability to detect a RO 0 
Fault Ability fault condition on the receive path 
0 = PMA/PMD does not have the ability to 
detect a fault condition on the receive path 
1.8.11 Transmit fault 1 - Fault condition on transmit path RO 0 
0 = No fault condition on transmit path 
1.8.10 Receive fault 1 = Fault condition on receive path RO 0 
0 = No fault condition on receive path 
1 = PMA/PMD has extended abilities listed in 
Extended abilities |register 1.11 
1.8.9 0 = PMA/PMD does not have extended RO 0 
abilities 
PMD transmit 1 - PMD has the ability to disable the transmit 
disable path 
1.8.8 ability 0 = PMD does not have the ability to disable RO 0 
the transmit path 
1 = PMA/PMD is able to perform 10GBASE-SR 
1.8.7 eee 0 - PMA/PMD is not able to perform 10GBASE- RO 0 
ability 
SR 
10GBASE-LR 1 = PMA/PMD is able to perform 10GBASE-LR 
1.8.6 M 0 - PMA/PMD is not able to perform 10GBASE- RO 0 
ability 
LR 
1 = PMA/PMD is able to perform 10GBASE-LX4 
10GBASE-LX4 0 = PMA/PMD is not able to perform 10GBASE- 
1.8.4 ability LX4 RO 0 
1 = PMA/PMD is able to perform 10GBASE-SW 
10GBASE-SW 0 = PMA/PMD is not able to perform 
1.8.3 ability 10GBASE-SW RO 0 
1 = PMA/PMD is able to perform 10GBASE-LW 
10GBASE-LW 0 = PMA/PMD is not able to perform 
1.8.2 ability 10GBASE-LW RO 0 
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1 = PMA/PMD is able to perform 10GBASE-EW 
10GBASE-EW 0 = PMA/PMD is not able to perform 
1.8.1 ability 10GBASE-EW RO 0 
PMA local 1 = PMA has the ability to perform a local 
loopback loopback function 
1.8.0 ability 0 = PMA does not have the ability to RO 1 
perform a local loopback function 
7. 10G PMD Transmit Disable 
Table 2-30 PMD Transmit Disable 
BIT REGISTER DESCRIPTION ATTRI [DEFAULT 
BUTES| VALUE 
1.9.15:1 | Reserved Reserved RO 0 
1.9.0 Global PMD 1 - Disable transmitter output RO 0 
transmit disable O = Enable transmitter output 
8. 10G PMD Signal Receive OK 
Table 2-31 PMD Signal Receive OK 
BIT REGISTER DESCRIPTION ATTRI |DEFAULT 
BUTES| VALUE 
1.10.15:1 | Reserved Reserved RO 0 
1.10.0 Global PMD 1 = Signal detected on receive 
(Note on |receive signal detect | O = Signal not detected on receive RO 0 
code) 
9. PCS Control 1 
Table 2-32 PCS Control 1 
BIT REGISTER DESCRIPTION ATTRIB DEFAULT 
UTES | VALUE 
3.0.15 Reset 1 = block reset R/W 0 
0 = Normal operation SC 
3.0.14 Loopback 1 = Enable loopback mode R/W 0 
0 = Disable loopback mode 
136 
3.0.13 Speed selection 1 1=bits 5:2 select speed RO 1 
O x= unspecified x O = unspecified 
3.0.12 Reserved Reserved RO 
3.0.11 Reserved Reserved RO 
3.0.10:7 Reserved Reserved RO 
136 
3.0.6 Speed selection i 996 ed peed RO 1 
O x=unspecified 
x O=unspecified 
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1 1 xx = Reserved 
1011 = Reserved 
1010 = 400 Gb/s 
1001 - 200 Gb/s 
1000=5 Gb/s 
0111=2.5 Gb/s 


3.0.5:2 Speed selection 0110 = Reserved RO 0 
0101=25 Gb/s 
0100 = 100 Gb/s 
0011 - 40 Gb/s 
0010 = 10/1 Gb/s 
0001 - 10PASS-TS/2BASE-TL 
0000 - 10 Gb/s 
3.0.1:0 Reserved Reserved RO 0 
10.PCS Status 1 
Table 2-33 PCS Status 1 
BIT REGISTER DESCRIPTION ATTRI |DEFAULT 
BUTES| VALUE 
3.1.15:8 | Reserved Reserved RO 0 
3.1.7 Local Fault 1 = Local Fault detected RO 0 
3.1.6:3 Reserved Reserved RO 0 
3.1.2 PCS receive link 1 = PCS receive link up RO/ 0 
status 0 = PCS receive link down LL 
Power Down Ability |1 = PCS supports low-power mode 
3.1.1 0 = PCS does not support low-power mode RO 0 
3.1.0 Reserved Reserved RO 0 
11.PCS Speed Ability 
Table 2-34 PCS Speed Ability 
BIT REGISTER DESCRIPTION ATTRI |DEFAULT 
BUTES| VALUE 
3.4.15:1 Reserved Reserved RO 0 
pO TNT 1 = PCS is capable of operating at 10 Gb/s 6 
PH 1 apane 0 = PCS is not capable of operating at 10Gb/s R i 
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BIT REGISTER DESCRIPTION ATTRI |DEFAULT 
BUTES| VALUE 
1 = Vendor-specific device 2 present in 
Vendor- specific package 
3.6.15 Device 2 Present 0 = Vendor-specific device 2 not present RO 0 
in package 
1 = Vendor-specific device 1 present in 
Vendor-specific package 
3.6.14 device 1present 0 = Vendor-specific device 1 not present RO 0 
in package 
3.6.13 Reserved Reserved RO 0 
3.6.12:0 | Reserved Reserved RO 0 
3.5.15:6 | Reserved Reserved RO 0 
3.5.5 DTE XS present 1 = DTE XS present in package RO 0 
0 = DTE XS not present in package 
3.5.4 PHY XS present 1 = PHY XS present in package RO 0 
0 = PHY XS not present in package 
3.5.3 PCS present 1 = PCS present in package RO 1 
0 = PCS not present in package 
3.5.2 WIS present 1 = WIS present in package RO 0 
0 = WIS not present in package 
3.5.1 PMD/PMA present |1- PMA/PMD present in package RO 1 
0 = PMA/PMD not present in package 
Clause 22 registers 1 = Clause 22 registers present in package 
3.5.0 present O = Clause twenty two registers not present RO 0 
in package 
13.10G PCS Control 2 
Table 2-36 10G PCS Control 2 
BIT REGISTER DESCRIPTION ATTRI |DEFAULT 
BUTES| VALUE 
3.7.15:4 |Reserved Reserved RO 0 
3.7.3:0 PCS type selection 10GBASE- R RO 0 
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14.10G PCS Status 2 
Table 2-37 PCS Status 2 
BIT REGISTER DESCRIPTION ATTRI |DEFAULT 
BUTES| VALUE 
15 14 
1 0 = Device responding at this address 
3.8.15:14 | Device present 1 1 = No device responding at this address RO 0x2 
0 1 = No device responding at this address 
0 0 = No device responding at this address 
3.8.13:12 | Reserved Reserved RO 0 
3.8.11 Transmit fault an nd een transmit parh RO/LH 0 
0 = No fault condition on transmit path 
3.810 Receive tendit 1 = Fault condition an the receive path RO/LH 0 
0 = No fault condition on the receive path 
3.8.9:3 Reserved Reserved RO 0 
1 = PCS is able to support 10GBASE-W PCS 
type 
da IOGBEGESW capable 0 = PCS is not able to support 10GBASE-W RO 0 
PCS type 
1 = PCS is able to support 10GBASE-X PCS 
type 
mut 10GBASE X capable 0 = PCS is not able to support 10GBASE-X PCS RO 9 
type 
1 = PCS is able to support 10GBASE-R PCS 
types 
3.8.0 10GBASE-R capable O= risie mot bl io stop RO 1 
10GBASE-R PCS types 
15.10GBASE-R Status 1 
Table 2-38 10GBASE-R Status 1 
BIT REGISTER DESCRIPTION ATTRI ¡[DEFAULT 
BUTES| VALUE 
3.32.15:13 | Reserved Reserved RO 0 
1 = BASE-R or any MultiGBASE-T PCS receive 
: link up 
332.12 MUOBASEUHIRS 0 = BASE-R or any MultiGBASE-T PCS receive | PO 9 
Status : 
link down 
3.32.11:4 |Reserved Reserved RO 0 
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Table 2-39 10GBASE-R Status 2 
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BIT REGISTER DESCRIPTION ATTRI |DEFAULT 
BUTES| VALUE 
1 - BASE-R PCS has block lock 
veis. el 0 = BASE-R PCS does not have block lock ROLL 2 
. 1 - BASE-R PCS has reported a high BER RO/LH 
23 Le. |katched MENBER 0 = BASE-R PCS has not reported a high BER " 
3.33.13:8 | BER BER counter EM 0 
3.33.7:0 |Errored blocks Errored blocks counter ipid 0 
17.10GBASE-R Test Pattern Seed A0-3 
Table 2-40 10GBASE-R Test Pattern Seed A0-3 
BIT REGISTER DESCRIPTION ATTRI |DEFAULT 
BUTES| VALUE 
3.37.15:10 | Reserved Reserved RO 0 
3.37.9:0 |Test pattern seed A3 | Test pattern seed A bits 48-57 R/W 0 
3.36.15:0 |Test pattern seed A2 | Test pattern seed A bits 32-47 R/W 0 
3.35.15:0 | Test pattern seed A1 | Test pattern seed A bits 16-31 R/W 0 
3.34.15:0 | Test pattern seed AO | Test pattern seed A bits 0-15 R/W 0 
18. 10GBASE-R Test Pattern Seed B0—3 
Table 2-41 10GBASE-R Test Pattern Seed B0—3 
BIT REGISTER DESCRIPTION ATTRI |DEFAULT 
BUTES| VALUE 
3.41.15:10 | Reserved Reserved RO 0 
3.41.9:0 | Test pattern seed B3 | Test pattern seed B bits 48-57 R/W 0 
3.40.15:0 | Test pattern seed B2 | Test pattern seed B bits 32-47 R/W 0 
3.39.15:0 | Test pattern seed B1 | Test pattern seed B bits 16-31 R/W 0 
3.38.15:0 |Test pattern seed BO |Test pattern seed B bits 0-15 R/W 0 
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Table 2-42 10GBASE-R Test Pattern Control 


BIT REGISTER DESCRIPTION ATTRI | DEFAUL 
BUTES T VALUE 
3.42.15:7 | Reserved Reserved RO 0 
3.42.6 | Single Lane PHY BASE- R 1 = Enable PRBS9 test-pattern mode on R/W 0 
PRBS9 transmit test- the transmit path 
pattern enable O = Disable PRBS9 test-pattern mode on 
the transmit path 
3.42.5 | Single Lane PHY BASE-R 1 = Enable PRBS31 test-pattern mode on R/W 0 
PRBS31 receive test- the receive path 
pattern enable 0 = Disable PRBS31 test-pattern mode on 


the receive path 
PS: The PRBS31 function is located in 
HSSTHP, this register has no effect 


Single Lane PHY BASE-R 1 = Enable PRBS31 test-pattern mode on R/W 0 
PRBS31 transmit test- the transmit path 
pattern enable O = Disable PRBS31 test-pattern mode on 

3.42.4 the transmit path 


PS: The PRBS31 function is located in 
HSSTHP, this register has no effect 


3.42.3 | Transmit test-pattern 1= Enable transmit test pattern R/W 0 
enable 0 = Disable transmit test pattern 

3.42.2 Receive test-pattern 1 = Enable receive test-pattern testing R/W 0 
enable 0 = Disable receive test-pattern testing 

3.42.1  |Test-pattern select 1 = Square wave test pattern R/W 0 


0 = Pseudo random test pattern 


3.42.0 | Data pattern select 1 = Zeros data pattern R/W 0 
0 = LF data pattern 


20. 10GBASE-R Test Pattern Error Counter 


Table 2-43 10GBASE-R Test Pattern Error Counter 


BIT REGISTER DESCRIPTION ATTRIB | DEFAULT 
UTES VALUE 
3.43.15:0 |Test- pattern error | Error counter RO/RC 0 
counter 


21.125 Microsecond Timer Control 


Table 2-44 125 Microsecond Timer Control 


BIT REGISTER DESCRIPTION ATTRI DEFAULT 
BUTES| VALUE 


The BER monitor module requires 125us for 


3.65535.15:0 | 125 us timer control . 
checking. 


R/W | Ox4ead 
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For the register description of HSSTHP IP, please refer to "UG050008 Titan2 Series FPGA 
High-Speed Serial Transceiver (HSSTHP) User Guide" [8] and "UG051004 HSSTHP IP" [9]. 


2.6.4 Register access 


10G MAC+PCS IP provides two register configuration management interfaces - APB interface 
and MDIO interface. Select whether to enable the MDIO interface through the interface 
configuration "MDIO Enable". For detailed description, see "2.3.1 2 Configuring IP Parameters". 


e When the MDIO interface is enabled, the 10G MAC+PCS IP operates the HSSTHP IP 
and PCS registers through the MDIO interface, and operates the MAC Core registers 


through the APB interface. 


e When the MDIO interface is not enabled, the 10G MAC+PCS IP operates the registers 
of the HSSTHP IP, PCS and MAC Core through the APB interface. 


1. The MDIO interface is disabled 


If the MDIO interface is configured to be disabled, the 10G MAC+PCS IP operates the 
registers of the HSSTHP IP, PCS and MAC Core through the APB interface. The APB interface 
addresses and data mapping relationships corresponding to different registers are shown in Table 


2-45. 


Table 2-45 APB Address data mapping table ( MDIO disable ) 


I P CFG ADDR[20:18] 


REGISTER 


APB BUS ADDRESS / DATA 
MAPPING 


100 


MAC Core register 


i p cfg addr[17:2] 
i p cfg wdata[31:0] 
o p cfg rdata[31:0] 


010 


PCS register 


i p cfg addr[16:1] 
i p cfg wdata[15:0] 
o p cfg rdata[15:0] 


001 


HSSTHP IP register 


i p cfg addr[15:0] 
i p cfg wdata[7:0] 
o p cfg rdata[7:0] 


(1) HSSTHP IP Register access 


Wheni p cfg addr[20:18]=001, operate the register of HSSTHP IP. 
i p cfg addr[15:0] is the register effective address of HSSTHP IP; 
i p cfg rdata[7:0] andi p cfg wdata[7:0] are valid data of HSSTHP IP register; 


(2) PCS 


register access 


Wheni p cfg addr[20:18]=010, operate the PCS register. 
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e i p cfg addr[16:1] is the effective register address of PCS; 
e i p cfg rdata[15:0] andi p cfg wdata[15:0] are the register valid data of PCS; 


(3) MAC Core register access 


Wheni p cfg addr[20:18]=100, the operation reads and writes the MAC Core register. 
e i p cfg addr[17:2] is the effective register address of MAC Core; 
e i p cfg rdata[31:0] andi p cfg wdata[31:0] are valid data of MAC Core register. 


2. MDIO interface enable 
If the MDIO interface is enabled, the 10G MAC+PCS IP accesses the HSSTHP IP and PCS 
registers through the MDIO interface, and accesses the MAC Core registers through the APB 
interface. 


(1) HSSTHP IP register access 


The HSSTHP register and PCS register share the PRTAD (port address) configured by 
i phy. addr. The user needs to set a device addr for HSSTHP through the i hssthp device addr 
port. At this time, when the user reads and writes the HSSTHP register through MDIO, the 
corresponding DEVAD (Device Address) must be consistent with the port i hssthp device addr. 
Since the PCS register has occupied 0x1 and 0x3, the user needs to configure 
i hssthp device addr to other values. 


(2) PCS register access 


The MDIO interface is enabled, and the 10G MAC+PCS IP operates the PCS register through 
the MDIO interface. 


(3) MAC Core register access 


The MDIO interface is enabled, and the 10G MAC+PCS IP operates the PCS register through 
the APB interface. 


2.7 Typical application 
For typical applications of 10G MAC+PCS IP, please refer to "2.4 Example Design".. 


2.8 Instructions and Notes 


2.8.1 Clock constraints 


In the generated Example Design project constraint file ipsxe 10gmac.fdc, the HSSTHP IP 
output clock has been constrained to the global clock. Take the Example Design project as an 
example: 


define attribute (t:ipsxe l0gmac dut vl 0 u0.U ipsxe l0gmac inst00.ipm2t_l0gmac hssthp u0.o p refck2core 0) (PAP CLOCK ASSIGN) (GTP CLKBUFG) 


define attribute (t:ipsxe lO0gmac dut vl 0 u0.U ipsxe lO0gmac inst00.ipm2t lOgmac hssthp uO.o p clk2core tx 0) (PAP CLOCK ASSIGN) (GTP CLKBUFG) 
define attribute (t:ipsxe lO0gmac dut vl 0 u0.U ipsxe l0gmac inst00.ipm2t lOgmac hssthp_u0.o p clk2core rx 0) (PAP CLOCK ASSIGN) (GTP CLKBUFG) 


Figure 2-19 Example Design Clock constraints 
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2.8.2 Physical constraints 


In the generated Example Design project constraint file ipsxe 10gmac.fdc, physical location 
constraints have been placed on the Serdes channel and reference clock input locations of the 
HSSTHP IP. Take Example Design as an example: 


bute (p:i p refckp 0) (PAP I 


LEE 
BROS 
Peep 


a 
a 
de mac : i 1 : hssthp_u0.U_GTP | R. RAP.U LANEO) (PAP LOC) (HSSTHP 664 1 
E e l0gmac 00.ipm2t 10gmac hssthp u0.U G PER.H AP.U HPLL) (PAP LOC) (HSSTHP 664 1530:U | 


Figur 


psx 


Users can refer to "UG051004 HSSTHP IP" [9] to modify the constraints based on the actual 
situation of the board to adapt to actual usage needs. 


2.8.3 IP clock scheme 


There are three clocks used in the data link of 10G MAC+PCS IP: o usrclk, o pclk tx, and 
o pclk rx. The clock scheme is shown in Figure 2-21. 


e o usrclk is the user data input clock and IP data output clock, the clock frequency is 156.25MHz; 
e o_pclk_tx is the internal PCS TX data transmission clock, the clock frequency is 161.1328125MHz; 
e o_pclk_rx is the internal PCS RX data reception clock, the clock frequency is 161.1328125MHz. 


MACIP WRAPPER 


MAC&PCS 


MAC core PCS HSSTHP IP 


HSSTHP 
WRAPPER 


MAC abla 


10gmac rst gen 


Figure 2-21 10G MAC+PCS Clock scheme block diagram 


2.8.4 Resistance correction 


When the resistance correction function is enabled, it can be divided into two situations 
according to the HSSTHP used. 


1. Scene 1 
IP uses HPLL and HPLL has been constrained to HSSTHP 4 with resistance correction 
function, at this time IP port o p calib done is valid. The user needs to reset and release 
txpll sof rst n aftero p calib done is pulled high. 
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2. Other scenarios 


For other application scenarios except the above "Scenario 1", the IP port o_p_calib_done is 
invalid at this time. The user needs to manually transplant the contents in 
<project_path>/rtl/ipsxe_10gmac_hssthp/ipm2t_10gmac_hssthp_tmplc.v into the project, 
connect the corresponding port, and Add physical constraints to the .fdc file. See Table 2-46 for 
the port meanings of the instantiated modules in ipm2t 10gmac hssthp tmplc.v. 


Table 2-46 Resistance correction port description 


INTERFACE NAME CLOCK DOMAIN INPUT/ DESCRIPTION 
OUTPUT 
Resistance correction module reset port, high 
effective; 
P_CFG_RST_HPLL async Input Reset is only valid during resistance correction; 


The reset corresponding to hsst_cfg_soft_rstn 
is used in Example Design. 


The clock port of the resistance correction 

P CFG CLK HPLL clock Input module is connected to the APB configuration 
clock; pclk is used in Example Design. 
Resistance correction module enable port, 
fixedly connected to 1 ; 

Resistance correction module completion 
indication signal 

1: Indicates that the resistance correction is 
p. calib done P CFG CLK HPLL Output completed; 

0: Indicates that the resistance correction has 
not been completed; 


p. calib en P CFG CLK HPLL Input 


3. Scenario 1 operation example 


When the Example Design belongs to the above-mentioned "Scenario 1", this section takes 
the Example Design generated by IP as an example to explain the operation method of enabling 
the resistance correction function in the above-mentioned "Scenario 1". 

Users need to manually block the contents of 
«project path>/rtl/hssthp/ipm2t hssthp/ipm2t sgmii hssthp tmplc.v in their own projects, and 
use theo p calib done signal of IP to confirm that the resistance correction is completed.. 

O 0 À 


wire p calib done;//use to control HSSTHP IP Reset Port 
//ipm2t l10gmac hssthp hpll wrapper vl 6 U CALIB WRAP ( 


// .P CFG RST HPLL (i p cfg rst ),//input 

EE .P CFG CLK HPLL (i free clk ),//input 

// -P_calib en (1'b1 ),//input 

FE -P_calib done (p calib done ) //output 

11) 

[[KRKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKRKKKKKKKKKKKRKKKKK ff 
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f[KRKKkkKKKKKKKKKKKKKKKKKKKKKAHSSTHPAaakkkkkkkkKkKKKKKKKKKKKK 


.i hpll wtchdg clr (i hpll wtchdg clr P 
.i loop dbg 0 (i loop dbg 0 Js 
.i p pma nearend ploop 0 (i p pma nearend ploop 0 )s 
.i p pma nearend sloop 0 (i p pma nearend sloop 0 Ys 
.i p pma farend ploop 0 (i p pma farend ploop 0 s 
«i p rx polarity invert 0 (i p rx polarity invert 0 Ys 
.i p cfg rst (i p cfg rst ) 
H 
.i p 10rxn (i p 10rxn Ja 
«ip l0rxp (i p lOrxp Ys 
+0 p 10txn (o p 10txn js 
«0 p 10txp (o p 10txp s 


Figure 2-22 Example Design resistance correction code segment modification 


4. Examples of other operating scenarios 


When Example Design belongs to the "other scenarios" mentioned above. This section takes 
the Example Design generated by IP as an example to explain how to enable the resistance 
correction function in the above "other scenarios". 


Description: 


The generated Example Design project has already enabled the resistance correction 
function and does not require manual modification. 


(1) Manual migration template related content 


Users need to add «project path>/rtl/hssthp/ipm2t hssthp/ in their own projects 

The content in ipm2t sgmii hssthp tmplc.v has been added to the generated Example 
Design project. At this time, the interface o p calib done provided by IP is invalid, and 
p. calib done generated by the new instantiation module is used instead. 


(2) Confirm the reset release timing 


Through logic control, the reset release of txpll sof rst n is later than the pull-high of 
p. calib done, and the corresponding logic modification has been made in the Example Design 
project. 


(3) Add physical location constraints 


Constrain the newly instantiated module to HSSTHP 4. 
The constraints in Example Design that constrain the newly instantiated module to 
HSSTHP 4 are as follows: 
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2.8.5 Example of read and write operations of uart ctrl module 


1. Read operation 
Read the data at address 0x000001: "0x72" + "0x000001", which is 0x72000001. 


2. Write operation 


Write OxO2 to address 0x000001: "Ox77" + "0x000001" + "0x00000002", which is 
0x7700000100000002. 


2.8.6 Description of flow control mechanism 


1. Flow control configuration 
10G MAC+PCS IP provides two flow control mechanisms: PAUSE and PFC. The enabling 
control of the two mechanisms can be controlled through ports or registers. For details, see 
"2.5.1 1 IP Interface List" and "2.6.1 2 Configuration Status Register". 
e "|EEE802.1Obb Priority-based Flow Control" is not checked: there is only PAUSE 
inside after IP instantiation; 
e Check "IEEE802.1Qbb Priority-based Flow Control": After IP instantiation, PAUSE and 
PFC are included internally, and PAUSE is enabled by default. 


Notice: 


Only one of the flow control mechanisms can be selected during use. 


2. PON/POFF features 
10G MAC+PCS IP provides two functions for PAUSE/PFC flow control: PON and POFF. 


e PON enabled: When 10G MAC+PCS IP detects the falling edge of the *req® signal of 
TX direction flow control, it will send a control frame with a corresponding time 
parameter of 0 at the time point when the control frame can be sent. 

e POFF enabled: 10G MAC+PCS IP will find a time point when the control frame can be 
sent to send a new control frame after the set control refresh time is reached. 


Taking PFC as an example, when PON and POFF are enabled and the corresponding PFC 
function is enabled, the PFC sending mechanism is shown in Figure 2-23. 


€ Such as i pause req of PAUSE, ori tx pfc pO req of PFC, etc. 


https: //innek.ru 10G MAC+PCS IP 
62/ 66 


PYA 


Chapter 2 IP usage guide 


i bx pfc pO req ) ) y 
iix pfe på req $ ) 
Lc pfe p. rea $ $ $ 
ERA $ $ $ 
ane $ $ $ 
ne $ $ $ 
nd $ $ $ 
Nn $ $ $ 


pfe, quanta refresh value 


TXT EE ED CECE ED ED ENE LDC DCH CD NAO 


internal quanta ent 


ipfc quanta. 

TPF taro 1 $ / $- / b / 
PFC fare pro erai vet m j XD j ES Xs 
PFG trame ime verior j j EN 


Figure 2-23 PON and POFF Enable PFC Sending mechanism diagram 


2.9 IP Debugging Methods 


DebugCore and output status signals in Example Design can monitor the link status and send 
and receive data of 10G MAC+PCS IP. 

See Table 2-8 and Table 2-5 for the DebugCore signal list and status indication signal list. 

The UART in Example Design can read the value of the status register in the IP to monitor the 
link status. For the use of the UART module, please refer to "2.4.3 1 uart ctrl". 
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Chapter 3 Appendix 


3.1 Reference documentation 


[1] Pango_Design_Suite_Quick_Start_Tutorial 

[2] Pango_Design_Suite_User_Guide 

[3] IP Compiler User Guide 

[4] Simulation User Guide 

[5] User Constraint Editor User Guide 

[6] Physical Constraint Editor User Guide 

[7] Route Constraint Editor User Guide 

[8] UG050008 Titan2 Series FPGA High Speed Serial Transceiver ( HSSTHP ) User Guide 
[9] UG051004 HSSTHP IP 


3.2 Glossary 


1 


IOGBASE-R An IEEE 802.3 physical coding sublayer for serial 10 Gb/s 
operation. (See IEEEStd 802.3, Clause 49.) 


A 


APB Advanced Peripheral Bus 


C 


CDR Clock Data Recovery 


H 


HSSTHP High Speed Serial Transceiver High Performance 
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L 
LH Latching High 
LL Latching Low 
M 
MDIO Management Data Input/Output 
MAC Media Access Control 
N 
NR Non Roll-over 
P 
PHY Physical 
PCS Physical Code Sublayer 
PMA Physical Media Attachment 
PAUSE MAC Control PAUSE operation 
PFC MAC Control PFC operation 
3.3 Abbreviation list 
D 
DEVAD Device Address 
I 
IPC IP Compiler 
P 
PDS  Pango Design Suite 
PRTAD port address 
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3.4 Statement 


3.4.1 Copyright Notice 


The copyright of this document belongs to Shenzhen Ziguang Tongchuang Electronics Co., 
Ltd., and all rights are reserved. No company or individual may publish, reproduce, or otherwise 
disclose or distribute any part of this document to a third party without written permission . 
Otherwise, the company will definitely pursue its legal responsibility. 


3.4.2 Disclaimer 


1. Only phased information is provided, and the content may be updated at any time 
according to the actual situation of the product without prior notice. Our company does not 
assume any legal responsibility for direct or indirect losses caused by improper use of this 
document. 

2. Documents are provided as is, without warranty of any kind, including any warranty of 
merchantability, fitness for a particular purpose, or non-infringement, and any warranty 
mentioned elsewhere in any proposal, specification or sample. No license, express or implied, to 
the use of any intellectual property rights is granted herein by estoppel or otherwise. 

3. We reserve the right to modify documents related to the company's series of products at 
any time without prior notice. 
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KOHTaKTbI ANA TEXHUYECKUX N KOMMEPYECKUX BONPOCOB 
OOO «MH3K» 
r. Caukr-llerep6ypr, yn. A610ukoga, A. 20, nurep A, od. 504 


contact Qinnek.ru 
+7 (812) 200-40-37 


https: //innek.ru 10G MAC+PCS IP 
66/ 66 


